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fllmage. 

Lea  exemplaires  origineux  dont  la  eouvortura  an 
papier  est  imprimte  sent  filmAs  en  commencant 
par  le  premier  plat  at  9n  terminant  soit  par  la 
darniire  page  qui  comporte  une  empreinte 
d'impresslon  ou  d'illustration.  aoit  par  la  second 
plat,  aalon  le  caa.  Toua  lea  autre*  axemplairas 
originaux  sont  filmia  en  commencant  par  la 
premiAre  page  qui  comporte  une  enipieinte 
d'impreasion  ou  d'illustratioR  M  an  terminant  par 
la  derniire  page  qui  comporte  une  telle 
empreinte. 

Un  dea  aymbolea  suivants  tpparaltra  sur  la 
darniire  image  de  cheque  microfiche,  salon  le 
cas:  la  symbols  ^^  signifie  "A  SUIVRE".  le 
symbols  ▼  signifie  "FIN". 

Les  cartea,  planchea,  tableaux,  etc..  peuvent  Atra 
filmAs  A  dea  taux  da  reduction  diffArants. 
Lorsque  le  document  est  trop  grand  pour  Atra 
reproduit  en  un  soul  clichA.  il  est  filmA  A  partir 
de  Tangle  supArieur  geuche.  de  gauche  A  droits, 
at  de  haut  en  baa.  an  prenant  le  nombre 
d'imegea  nAcessaire.  Les  diagrammes  suivants 
illuatrent  la  mAthode. 
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TO   THE   TEACHER. 


In  tlHH  ,n,un,,Hl  I  I.,n«  f..||..„v.l  ,1,.,  curs..  i„  (;,.,.n,.,H.v  r-vs- 
or,  >..,l   ,„   tl.o  J{.gulu.iun.s   ,.f   ,|,u   IV,,.,  „.„.,.(,   .,f   K.in..;,,   .  ..f 

of  Ill-h  Sdlunlsan.l  Cnllr^Natu   IllMitl.t.s. 

TliU  cuiirso  is  (Iffiiiu.l  as  follnws  : 

''nolinin^ms;fu,Mla,m.,,taIg,.n,m.^rk■conoq.^in,,s;„s..,,finst^,- 

J....conu.a.s.s...s,,r,.,.ac.to..,Kn I  ml.,  sK  s,„a,v  ;  .n.asu.vnnM. 

of  iM.es  ami  angles,  a,..l  cnsfruci.-a  ..f  lin-s  an,l  aM-l.  s  .,f  .n.n 
nmncneal  n.agMit,..U. ;  accurate  cn,..structi..„  ,.f  ,i.,Mvs  ;  ...,„..  I.....!- 

a«H  K.,s,lt..f  ,1..,  accnat.  cns.n.cti..,,  .,f  fi^Mns  ;  ,l...I,.cti..„  also 
employcl  as  pnncj.les  are  rcccivcl  an.!  a.s.suiv.I. 

as  aecuracy  ..f  t,...,„M  ;   exaCu.ss  in  .Irawing  lines   ,.f  1,,...,, 
Kngth,  ,„  nu.asurn.g  lu.os  that  are  drawn,   in  cnstrMcin..  Lu: 

ln..r-"''""''' ""' '"  ""'^"""^  "'"'^^  "'"^  '"'^'  •-- 

A  f.'w  definitions  are  given  togotlu-r  in  Cl.apt.  r  T,  l.„,  ...n.-rallv 
Ley  are  brought  i„  ^hen  re.,ui,v.l  f..r  the  first   tin...     An  alpha- 
».et,cal  index  ..f  the  definitions  is  given  at  the  end. 

Practical  n.ethnds  are  constantly  ns,.].      I  have  fo„„d  ,he  „se  of 

rSir^rVr'''^^'''"'^''"  ^'''^  ■'"■"^■•^'  -|..Tposi,ion  n.e,hod 
K  cl  d  a  HatKsfactory  n.ethod  u.,h  beginners.     („her  results  are 
dl     t  a  ed  l.y  paper  folding.     The  fs,  for  the  sun.  of  the  angles  of 
a  tnangle  ,s  an  elegant  example  of  the  use  of  this  n.ethod 

yest^JZd  W    "'  ""  '""t""^"^"'  l>rnpositious  of  ].:,.,id  are  in- 
vest gated  l,yoxpennie..,al   n.ethods,  a..d  these  afford  the  basis  of 

z::t:'f''''^'--''^''^^-  '»''"• -^''i-'-^-'nhesef;.:,' 

".tntal    p,opos.t.ons   are   too    abst.aet    to    be    app.ec.ated    by    ti.e 

lit 


fv 


T'»    TIIK    IKAfllKR. 


V.i„,.,.r,  l.uf  if  I...  is  .M-..u,I.t  ,oH...v,.,   ,1...  .vsuUsHs  fa.K..,.nv..,l 
rcl.ui..„M,  ..riM  |.iusM,;.,,.nstn.cti.,ns.  ' 

,     '''""    "'"•'"';••-    •*' '•    '-   ''Vui.K..l  i„   „,,.,.„,     <j....,...,,        ^„ 

H.,.nn..rH;  ....  ,l.o  ......   I.uhI   puivly  al..s„.,....t   ,..,...,.„,  .i,,..   „,  u 

f..unW.,..,u,f,....H....lKn,.wU..r,.,,^^^^^  ,W  l.,u  .1  .  ...  J 

..f  .l..so.nhuc...l  .xiMnnuuial  nu  ;iMuv,.u..,t  -r  ,  „U  •  wmk. 

Tho   a„,s«-..rH    th.a   .uo  .ivou    f..r   ,n,t,.y    ..f   ,!,,   ..x.u.,,  I.s   nn> 

lu.c..,.r.cr.K.s.s  nf  , he  ,„e,l....l.      U.snI.s  uHl,in  ......  p....  ......  „nu. 

ttUMVur.  in  the,  l.....k  ,...y  ....eially  1...  talu-,.  as  .sa.,sLt..,y 

The  teaehur  Hh..,.Kl   In,    ,.r,.vi.U..l   «i,l.   a   j.ai.-   ..f    i;ia..kl...ar,l 
CO  npasHos,  a  s|ra,gh....l,e  al......  ,h,o.  f.H  1..,,,,,  ,,.,i  „  ,1,,^.  .,.,„,,, 

8ot.s.,„aro  w.th  the  .sh.„t..st  «i.lo  al...„t  t...  i„cl..s  i,.  k.,.g,h.       ^ 

E/ich  i.ui.il  .sh.iiil.l  havo  :  - 

A  supply  of  traciii-,'  pajitT. 

A  liard  pencil. 

A  ruler  gra-hmte,!  iu  iuc-hes  an.l  fracti..,.s  .,f  an  i„d.,  aw.l  als.,  in 
centimetres  au.l  niilliinetres. 

A  pjiir  of  cuipasses  with  a  hani  pui.eil  p„i„t. 

A    pair  of  divi,l..,-s    with    .w..  sharp   .s,....]    p..i„,s   f..,-   ,„aki„.. 
accurate  niea.siiroi.iei.t.s.  ° 

A  protract,  .r. 

A  set-square. 

To.,  n.ud.  stress  ca t   1..    p.ace.l    ,.„   precision  ..f   la„,„a.e 

■n    the   .1..  ...,t„.„s    an.l    pn...f.s.      Such    precisi,.n    is   essential   I, 
Hccuracyof  tho..ght,  I...t  it  sl....,l.l  l.e   tan.ht  rath.,  l.y  .p.esti..,.s 

|u..l  answ,.s  that  re.p.i.e  cl..a,„..ss  ..f  stat..,....nt  an.l  des'.ipt 

1.0  part  of  the  pup.ls  then.seives  tl.a,.  l.y  causi,...set  fon..s  .'f  wo,d» 
to  bo  coi.imittecl  to  nien.oiy. 
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PhKMMINAKV     DkhNITIoNS    ANI>     Kxi'LAVATKlNS. 

1.   A   point  h.is  positinii  l)ia    iiM  si/c. 

Tl...  lK,siti.m  of  a  ,M,i„t,  on  tl,,.  l,Ia.klK,Hnl.  .,r  ..„  im.or  is 
ro,..vse„U.|  hy  a  ,„a,k.  Tins  mark  has  ,s,„n..  s,.,all  sm>  ami 
th.-rrfure  only  n,„jrl,|y  ri.pivs.M.ts  tl,..  j.U.a  of  a  point. 

2.  A   line  has  h.nyth    l.uf,   lu-ith.-r   hrva.ltli    „or  (hicknfss. 
A«aiM,    tlM>    mark    that     wo    „s,.    to    iv|,r,.s..nt    a    li,„.    has 

brnulth    an.l    son.,    sn.all    thiok.u-ss.  ami    .•ons,.m,..Mtlv.   only 
roughly   n'i>r..s(.|its   I  ho   i.Ioa.  ' 

3.  A    surface   has   lon-th   an.l   I.iva.Ith    hut    no  thi.-knoss. 
A  sluvt  ..f  tissue  ,,uj»..r  has  h-nglh  an.l   l.r.>a,lth  ar..l  vory 

htth.  thickn-ss.  ft  thus  nM.t,'hlv  n-|.n.s..nts  tl...  i.l.-a  of  a 
surhue.  In  fa.t  th.-  sh....t  of  pap,.,-  has  two  w..||  .|..n,.,..| 
Kurfac.s    s..paiat<wl    l,y   tho   suhstan,.-   of   th..   pap.-r. 

■*•    A  solid  has  lon-th,   \n        Mi   an.l   thi.-km-ss. 

T).    Lint's  may  1,..  oith.-r  str.i<ht  ...•  .■iirv...l. 

6.    Foi.l    ami    .-roas..    ,•■    si t    ..f    faiHv    stiff   pap,.,-.      The 

crease  thus  f..nn.'.l   is  a  straii;ht,  lim-. 

A    ruhT,    .„.    strai«ht-...ly,..    is    „s.  .1    f,„-    .jn.wint     st.ai.^ht, 
liru's  on  paper  or  on   tl...   l.la.klK.ar.l. 

Tl...  0.1,^...  of  „„o   ,.„l,.r  .sl.onl.l  oxa.-tJv  fit.  that    ..f  a,.oth..r 
i-lHce   u..  e,lj,..s    .,t    two    rul.Ts    t,..,r..,h..r   ami   h.,1.1   ll......    up 


M 


a 


PMA.TfrM,    AND   TMKOHKThAI.   .lICnNKrUV. 

;:::t:,;;t:,.i..',;i/ -  "«"^  '-'• -  ■"•■>■  -.• 


tif 

lidW 


';•■"";;    '*':    ^*"»'    3""'-    ''.I..,.       Turn    , ,,...•    ..v.r 

'I'lu-  al.l.r..via.ion  si.   is  us,..|  f..,-  ,|...  ,,.,,|  ,„,,i^,,„ 
7.    Draw  u„  Ht.   Ii,».s  .uuin^.  ..H..|.  „.|„.r. 


Tl.o  place  whor..  they  ,Mit  is  a  p„i,„. 

la   clntwin«    linos    us.   a    hunl.    sl.up    ,„.„,ii.  .^.0    k-st 

rosuks  nro  ohtainnl  with  a  Ha.,  .„•  dnLl  ,..|^.,  ' 
The  intersection  of  two  lines  i>  a  point. 

Th.  p,.o,H.r   way   to   in,lic-a..  a  point   on    pap.r  is    hv  the 

intersection  of     >vo  lines.                                     I    1    '  '"<   '0    t''« 


X 


\ 


B 


Points  are  indicated  at  .\   and   R 
l>o  not  use  a  .lot  f„r  this  purpose. 
^Tu.   points    hx    the    position  of    „..,    .,    line  Joinin.   the 


:^iFmf»/: 


'UMI,    II,,, t    ,,^    ,,     „,,     .    ,^,    t    „,„„|   ,         f 

-■■■■•.■•■^-■•■.•-..iKl;n:::;^;r:;:,:;''■"' ■" 


««::^:;:7;:;;:;::'^;:;:' ,:;::.  •;'■'-;■-•■' 

4J:^ri;:;:;:::;,, 'I -;;;•;■"•• '''^•: '■" 

"■'■^'11    Hllfl    IllKl    ||((\v    liiiLiiv  i;,,,..^   .1        * 

MogM.ei.t  n.ntuins  tl...  UtUT.  ^  '*"■""''' 

Til..    N..;r„„|,t,     Us.mI    as    (I    shm.l I     . 

••'^"•"1  M.O  unit  of  n.  ^"""'••''•'    "•  '"••HSU,-.,  tl...  ,.,|.,.,  i, 

•iiu  uiiiL  «it   (iiiMsiin  iiinif. 


Til..       IlllO  scfrnH.iif,        A  „       t     ■ 

««.-ily  .1 ,\i„„.!:.  "'■■""■"    ""•    '"-«••<-' »    •■D 

Til..     I.'||<'t||     ,,f       \  |»     ;        .1 

«■ .;i.  ;;,:'„;■!:  ■- """  ■•■"-»-'  '•>• ^ 

'""""'^•"'■•"'""l—'"'lMI„.,,,li„„f  ,•,,.,    I 

«x;:::,;X"n;i;;:::  '^ -^ > -'-•.' > 

'^■■:t,:rr:;;!;:t!;t;;::;-:;;- ^..= 


of  tl i,.,.|,..  ■  '""'""•  Circumference 

-m':;:::^;:;;:;;,;';:;;:,,, '  h... 

'  ■"• II.-.I  radii  ..,•  ,1,;.  ,.„:.i,  •  '"■ ''  "■  '■•"■■■"■• 

'^">'  •""•  "'  " '■»  -'ll-l  ..  radius. 

,  "   ■■*  "'■  l™»"    fr. |„,i„,    „„  ,1, 

'" i- I  ■>  choru'.f ,,,,.;.;,,,';,  '""■ • 

Alt  i<  a  rlionl  of  t|i)>  .iivl,.. 

"•••'"'''  ''  diameter.  '  ''  "  '^ 

''''"•   ''■".i('l.   of    ,1...   ,|ia„„.|,.r  of    a    ,.ir,.!..    J      .     •  . 

a  radius.  '"''    "   ♦^^"••'   »»'"t  «.f 

All  .lia,a..tn.s  ..f  tl..  s......  nn-I..  ar.  ..,„al   to  .a.-I.  o 


tlirr. 
inn 


«\MMKTMV. 


III! 


•'"""'"•I-        r...    .M,t    ih..    nivl..    unl     ful.l     i,    ...    ,u,    „ 
cn'Hwt  is  tiUtun   I  III*  ili.uiiiirr. 

Tin-    |.H,i    .„,    ..,.,.    si.l..    of     tl..-    .|,ain..t..r    (i,s    rxu.t'v    on 
till)  jMirt  MM  III.'  otlii-r  xiilf, 

1^    NVI,,.,,   H  tt«nr..   ran    Im.    i;,|,|..,|    ,.1,.,,^    „    n,,,.    ,„    ,,„^^ 
•Ih.    part    ..„    ,„i..    si.j,.    ...XH.-.ly    li,.    ,|„.    ,„„.,    ,.„    ,, „,..,. 

Hi.lis  till.  «Kuri,  is  s.i.1  ...  u.  symmetrical   vm.i.  r..s,H.ct 

to  tlijit   lini'. 

Tim    lino   ulnnK  whirl,    tli..    »i«iiri.    is    f.,|,j,..|    i.   ,.„||,,j    ,„, 

axis  of  symmetry  of  th.,  fi;{ui-u. 

li)  Every  diameter  of  a  circle  is  an  axis  of  svm- 
metry  of  the  circle.  ' 

Wli-n    tl...   rini,.    is    (oI.I.mI    uI..,,:,.    .,    ,lin„„.t..r.    pi.-.s    H,,. 
iH.uit  o»H  ,,in   tl.ruuyli    L.th  tlii.  kri-^MH  „f  ,,.,,«.,;   ^^i.|,.i,•a^ 
tim  ]>in  iiini  .s|in.iul   t||i>  ciicl,.    out. 

TIh.    two    Mwuks    n.,i.ln   \,y  tl...  pin  iM,li..ut,.   n,m.s,H,n,|inK 
|H)ints   witn   ivs|n...t   t..   tl..-  axis  ..f  .syiniii..try. 

If  P.  figure  is  symmetrical  with  respect  to  a  st 
line,  for  every  point  on  one  side  of  this  axis  of 
symmetry  there  is   a   corresponding  point   on   the 
other  side. 

20.  Draw  a  lim..sejrn...nt  an.l  fold  tl...  pa|K.r  s-,  tl.ar  tl,,. 
.Mi.ls  of  tl.o  .si-,„.„t  are  t.,-.al.t.r.  The  .■.va.si,  cuts  ih...  s,.,,„,..nt 
at  its  mid. lie  p.. int. 

Th..  ..nds  ..f  the  .s.-ni..nt  an-  .syinnietricul  with  rosiifct  t.. 
Its  iiiidd!.'  p«>int. 

The  eii.ls  „f  any  dian.et.T  ..f  a  circle  arc  syiuiuetrical 
with  respect  to  the  centre  of  the  circle. 


•  HiAi-rilAI.    ,«!«|t    IMn»M»ri.  ..        . 

■  iir.uNi.rii  \t.  •.»,i)wrrNv. 


~jr- — t 


«„«;:;'" """ "'"Ai...n,i.,,.,f ,,, 

";■ '"•' '  "■•■  •■•••"I—. .M, 

alrr;;' ■'• "•"• '™» ,.„•„,, 

""•'■""'■'■■' "•■■•r I  ,„,..,„„ u, 

T«>  inivi«ttiri>  off  n  i»ivi.ii   I....  t\    t 

irJ^Z^T^ ; r-^"''' 


t»H.n  tarry  Oi«  .Jistmici,  to 


tho  rwjuintj  posit i..„ 


C 
1 


tPKI^'rt 


^yw^WWT^: 


-iMiM^  \9j:^x*imi- 


T..  HM'rt.i.r..  i|„.  |,.„.j,li  .,r  H  li 


"•••-•«m..»H  |,|,».,.  i|„.  ,^„„u 


- ,  ..•  !i::!;;,: ,:::: • - 


flit. 


I    If  N  r.-.|iiir...| „   , 


.'    Fi 


...,;.: "'^""" r., ......,.., ^,^..,. 


"MjriiM'HJ 


tlin-  an.l  f,„„   i„im,  r.  »|».,  tlv.lv. 

Tlu'«>  iH,.   liiM' wmniiit,   ,,,,■    I,.  .....I.      .1 

(mlio  .1:1).  '""''  """•    '"   ""    »'•''••"•'  :M..   I 

I.    M.ikf  iH.,  111,.  ...-i,„.„(,  ,(, ,,   |,,,„  ,  ,      ., 

Tnk<-  luiy  liiu' iMLfrii.i,,  ..f  ,uii\, ..,..,. i   i. .    .1 

li.    I'niiif  It  jfiv.i,    iHMiii    >||.n»  ,1  ,1    i,M , 

.^' 5;::: :  H,.;"; '::  ■;!  ^:;! --r"-- -. 

If    tl...   ,M.iiit    A   IS   „.,|    t.M.   far    f,.„„    lie     ,„  ,     , 

•      ^n  hvo  lM„,«  a  «,v.n  lint-H..^.,,,.,.!.  ""   " '"'"    ""' 

10.   Kro...  a  Kiv,.,.  ,M,i„i  .Jraw  a  li.,f.H.;,'„K.ni  ,|,„t  „ill  I     i        .    . 


-*Mr»fi^ 


;l;:i..:'""*"  '"""^ • • -••' .-. 

"    >••"'  "••••  '"  ur^'I I M......I..  ..,  , , „,  „,.,  ,.,.„„ 

„„!Lt:...' ■-■  '■■• ". 

►•„,,„  ,,.,„  „..„„ I  „,. ,, ,.,  „ 

T.«  I,,-  ..,l.„Ui,.,„  ( , ,,, ,   „„,„„  ,„  ^ ^    ,^,  >■•"'• 


;'y®i>^,  ,.m<  }::M^''i 


'MAI'TKU     II. 

^      M.^    Kr....    ih.   ^..H,    ,.MMi.    .|,..W    IW..    .t.    li r   |M.|..,1,. 


I  to 


Th«  |NiJMt  fnirii   whi.h   jl,„  .„.,,  li,...  , 

""•  vertex  ..I  tl,„  „,„|.  "  "  " ' 

''''"'  '*"  '""■"  '"■ '"•-'  'I'"  arms  ..r  ,i„,  ,.„„,,. 

..r"".;;: :;:;: ;".;;;"  "«;•:  ,■:■'■ '-  ;•■•"•' «'••  .>.«-. 

^fr!;,::L;;\-r-:::,i;;i:r;::,::L:;; 

ttllBlU    IN    IIH'lUlt.  Mill.  II 

Tlie  NVinliol  is  ii„,.,i  f,._    ,1  , 

'■"'^'"y ' ' ' r ,  „■„:,;';:„!';,:''■■"""' 


rar-  . 
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niAJTICAl,    AM)   THK«)UKTI(;aI-    liKOMKruV. 


Oniw  ,1  Iir„.  .s|„,wiMi;  the  position  of  ihr  li.in.ls  whoi, 
lli.-y  .1...  tM-..|  !,..,•  ,it  tvv,.|s,,  oVlo,-k,  hihI  lines  sliowing  their 
jHwHions  ill  Iw.'K..  niiniil.'s  ufl.T  twelve. 


-  A(M)  is  ni.Klc  l,y  the  rotation  of  |I„>  minute  lian.l 
from  th.-  i.o,ition  (^A  to  the  position  CI),  and  tliis  ^  is 
twelve  lim.s  th.it  n.a.le  l.y  the  rotation  ..f  the  hour  haml 
from   C'A  to  r\\. 

Draw  a  similar  -lia-ram  sli.,win-  the  _s  throuirl,  which 
the  han.ls  rotate  from   'J  o'clock   to  2t  minutes  after  9. 

•-'■••  From  i^  L'l  w,.  see  that  an  _  may  he  consi<lere(l 
t<.  l.e  ma.le  l,y  a  rotation,  an.l  that  the  amount  of  the 
rotation   may    lie    measured. 

If  the  _  ACn  w.ie  taken  a.s  the  unit,  the  measure  of 
the    ^    ACI)  would  he   12. 


Tlif    iiifii;i,ilu.|..    ,,f  ;,„  ., 


II 


'      »  ^'- 
PJ'u-e  til.,    tnicinij   ..ri     _      Dpi.'  ., 


than    _    DKF.  '^"'   "'"    -     "AC  is    l.-ss 

''-v^     IS  ...|„,il   (m    _     |>|,;p 
"   AIJ  falls   l„.v(„i,|  ]:i)         I'xc 

'   -    '••^*     '^   ^"•"a'-T   ,l,an   _  J)KF_ 


-'".    Dr.nv    tl.nv    s 


(.    linos    fn.iM    a 


- ^t' ■::.r^z- '■  ^^■'"■•'' - -'■•• 

-'"r  ^wL:;;  :r:L^^ 

—  •■*'*      flit-      vKTii  C  .* 


■  "■  Mini.-  ,,i   utiicr    _s 


e-1'  other  is  .all., ,  t^^;^;;'; ' "  '■'"-  -'-''  "•"t,.,.s,.et 


*3  PI{.\(TI(;\I,   AN1>   TIIKOUi:Tir,\l,   (iKOMKTKV. 

WW   is  ji   triangle. 
Til.-  thtvo  points   of   iiitors.ctiim  an.    cnll»'<l   tl.r  vertices 

of    till)    tliHlll,'l(' 


Tl.r  liru^s..irMu.„ts    h.-twccn    the    Vfitiivs    of    tlio    Hi.in-'lo 
am  cfillnl   tl,,^  sides  <<f  til.'  lii.iii.'lL'.  ° 

Tl...  synihui   A    is    um-.1    f.,r    tl,„    won!    frinnyl...    .-u..!  ,ils„ 
soiuetiiiu..s    to    (l,.nol.,    tlu.'    .-uva  of    tl„.    t.ia..-l.>. 

Na>n.^   tlu-   .s..von   i.arts    or    ..!..,u,.nt.s   of  a    A    which    nuvv 
IK)  incasuivd.  '' 

29.  Draw  a   A    AI5C. 

Th.'  si.l.;  J'.C  is  said  to  l)(.  opposite  tin-  _  I{A(!,  or  to 
siiht.'iid  th.'    _    IJAC 

Which  side  su])toii(ls    _    ]}? 

Which  side  is  opposit.f  to    _    C? 

30.  Draw  an  irrcg.dar  A  an.l  ompare  tlio  le.iqths  of 
Us  sid,.s,  usii.i.  th..  divid.-rs,  if  ,uv,.ssary.  Which^is  the 
,U>vat,.st  and   which  the  least?     Write  ,lown  your  results. 

Compare  the  _  s  of  the  A,  using  tracing  paper.  Note 
the  greatest  and  the  least. 

Tn  all  tlu-  As  .Irawn  l.y  the  class  is  it  fuu.ul  that  the 
greatest  side  subtends  the  greatest  _  and  the  least  side 
subtends  the  least    _  ? 


"""""■'■  '■'  ■■""•■•I  •■.  scalene  ...  '"'        

isosceles":''.'^'  '""  '" ' '■-  ' '■■ 

.".  VmuS  z:;'"'-^ ' ' '■■•■■ IW 

-"l.::!r:,„;;,;:;:;„:::-^- ' '- ' 


32.   Puoiir.KM  :    To    i.i  ,L , 

III, Ik.'         ,1,1         .■MUll.ll,.,-, 


lirH'-.s«'.riii,.ut 


''      />      "II      ,1      irjvi 


on 


I-t    Al>.    h.    t,U.    -MVOI.    li„.. .,„„,,„. 

Wi'l.  .•on„v  Aan.lnuli„s.\n,lnnv„.  ,,,, 
With  ccntie    II   .n,,]    ,i„. 
eu..in«  ,!,„  ,i,«  ,,  ;:  ^ ••■■•'."-In..    ,„.,.„ 

Join  AC  and    HC. 

With    tho   diviflors    rnn.paro    tho    ,1... 
<'<|Uilat,.M-al    A  ""'  ''"I'lirc. 


arc 


1 1 


'■"V'TMM,    AM.    IMKC.I.KIMM,   ..KmMKIIO'. 


•'•'•     KxamploH. 
'■  ^^'^'  ■ ''"'""■'■        i.-.M,  .....i.  M.I..,;,,.,, 

,.,!,"■''""'" '-      .'--,..a..|...f„.... .,.,,..,, ,.,,., 


.'..    Kniu    .,    lii... -,..;,„|..„,    ^vM.    II   , 


'"   '"';.'' I>       li'.iniicl    („  liii.l 


■'      I'"  III      r.     <IM        ||,„,,       \  f  .,  I  "  "■■1"'"-<I      K.    IIM.I 


incH    :i 


'■•■    ■'^|;'l<''    .-i    ,   ,    iMvin:-    il.    si.l...    ns,„.,.tjv,.|v    :{.    <    un.l    -,    ti 
JJIV.li    linr  sryi,,,.,,!.  '  " 

■•    M.'l^-^.         Imm,,^  i,s  .1,1...   ,7,  5s,n,.l  74  nm.. 

I'l'o^lK     «l-l.-.        .M.a.s,,,,.    ,1,,,...    |,„...    i„    ,.,i||i,„,,,,„_ 


Ai;t'I)  is  .1  .|ii,i(lril,i(cr,il. 


►IVAMI'I.KS 


" «'"■•  ■■'■  •■" .i... ;.  ;;::ii'  ;::,:;•;';:-  ^ 

«™nV:dii^3. '""'•'■' ' " ^'' ■•''■- 

«  rhomV;,:"' "-"■«'- '•■"-i.l.»  M „„, 

,    ,,,  •'*''     Examples. 

'""'"«  ""^•''  Hi .,„„|  ,..  ,^,5         •"•   •'"   •''•'- '.   "Mk..   a    rl,..,„|,„, 

-    '^"1**'  "  rhomhus  l.avii.g  ,,„.|,  ,.f   ,,,.. 
•" '  ""•  .lia«o„als.  ^   ""    '■''"•''  •"   -  '.|".il  ...  lui... 

.*<•     Mak."    11    l)|,„„|,„s    l,,ivi„„    ,1,.,       ;   , 

4.   Mak«  a   rhonil.us   l,,u,„„  „„..    !•  . 

-"•     AJ.-ure  tho  ...l...:.  .i:;;:,,:;' '"""''    "  ■  •"     -.1   ..„,.  .,.,.  , 

^».    Make  ,1  ili,„„l,„^    li.ui.i.r      .        1 

-'•  ^' -  th.. otiJ't;;;:,;;;:'   ' " '  '•"•  ""• >■  ^-•i.- . 

•».   Milk.'  a   <iiia.Iiilat,T,,l     \i.,.|i    i 

'••"{,'ti« ..fiu).  •  •^'  ■*  ""  ■""'  <■"  .-. .....    i,„.i  ,1.;. 

7.   Mak..  a  <|iia.!Hla(,.al     XUin   i 


1") 
I 


• 


C'llAI'TKk     IN. 

IWI   \IIIV    OK    TlMAN.ll.KH  :    Cank     I. 


37.    I>ni\\    finy   A    AIK^ 

^I.ik..   ,t    A     |»K|.'    l.Hvin^    DK    .    AP,     |»F     -    AC    and 
tit   --    li( '. 

Thus   tl...    M„v..  si.l..s  ..f    „„..   A    ;uv   n.s,K>,.tiv,.|y  ...n.al    lo 
Mk"  thiv.-  si.Irs  ..»•  tli(>  Mtlicr. 

Mak..    a  tnu-ir.i,.  nf    ,|„.    ,-,    Al!('    an.l    a,>j,|y    ,).,.    ,,„,i„^, 
t"   til-    Z^    l>KF,    .oiniMiiiij,'   III..    _s   and    til.'  aivas. 

ff  II..!  <lr;iwi„j.  and   tmring  are  nin'fuliv  ina.l,,   it  will   Im. 

f.Mind   that,  tl...  .•um-sp.mdin-    _  s  aie  ,..,„al  ;  tl.at  is,    _    |)^ 

-    A  H     ,     _    n,  a.,.1   _    K        _   C,  and  as  tl,..  t.'a.-in.r  „f 

A    AlU'  ,.xa<-tly  fits   A    DKK.   ti.e  Uvo   Zxs    ,n,.st  have  tl.o 

same    ai'.'a. 

We  |,a\.-  thus  the  ii.ijM.itaiit,  i.n.position  : — 

If  two  triangles  have  the  three  sides  of  one 
respectively  equal  to  the  three  sides  of  the  other 
the  two  triangles  are  equal  in  all  respects. 


Kyi  AI.ITV    OK   ruiANiJI.KM       KVAMIM.M. 
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'""•'    '"'    """'••    "•    '■"     "' •"•'•    -x.H-.lv.    H...    sa,.l     t..     Ih. 

congruent. 

""'   ;"'""'    ""^''""^    '•>■    ""•'"«    'l'^^'     iIm.>     an.    M,l,„.,..l...|    l.v 

«'«|Ufi|    NJilcs.  ^ 

-'-    l'.<'-.l    KV.      My., .a,     si.|..s    an.     „s     Mau.l    K  .'..1. 
ti;ti<]f(i?     All!  lli..y  ...iiial   si.l.s  / 


I 


^"     Examples. 

tl...    ..,,,H,s,|,.      /s     „f     Ih..    ,|,..,„|,„H     M.UHl      Ih.     ,..,,,,,1. 

-'.    I».a„    a  kit....|.,„„..l   ,i.„„.  ,,v  ,,,kin,  a  In.,.  «.v,„..,.l    AM.  .naki,,.' 
H-    .-.«...!...   A    ACM   ,.M   on..   S..I...    ,.,..1    a„.„lH.r    i>.,s..,.|...  v,,.' 

"," ' ; ;•'■  7'" -f  AM.    IV „.,.,  z  CM,    /  ,.,:„; , 

.1.    I»raw    ,u..    is..s....I,.s       s.  ,AM   , hVM.  ....    ,1...   nam.,   si.l,.  „f 

•i    lira- s..«ni.  ,„    AM,    ai„l    ,„.,v..     /    c.y,  ^    ,.,.,, 

»     ^•^''<'' -1-1.  ila....al.  A  M(|..l,.vin,h..,, .,.,,.  ..f..,, ,_,,.^ 

O'l-I   t..  ..a.l.   ..,1......   ,.,„,,„,„„.   „,,,    , j,^,,,.,_.    ^^^_^^_^^    ^_^^^^^^^^^ 

."..    I'l.iv..   Ili.ii     II,..   ,lia.,',,ii,il    .,f    a 
tlir<.u),'li    \\|ii,.l,    it     |,a.-(s..s. 

!'•     ^'"'"     ■'     •"•'''•     "f     •-'••"^     •!     '-"••    "M.I     „si,„     , ..„„,„,„„     ^,„., 

n.I.r  .l.avv   a   ,  l,..nl    .-,   .■„..   1,.,,;,   i,,    il...  ..Jn-I,. 

7.    Draw  a  ..in-l,.    ,.f    ,a.li„s  4  .„,..   a.-l    .,.    i,    ,.1,,...  „  ,. ,,    ;  „,„ 

■  V'T    "■''.'■'"    "'"'    ^"'>'^"''--   I''--    '^ -inal    .l.nnN   i,.   li,.. 

•arch'.      I'n.v..  il.at    .!„.^..  , .1   •  i    .  i  .  ■  '■mm 


iliiiliiluis   l.is.-.is   .ai'li   of    III,.    /, 
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••"WTIrA,.    ,VM   TIIKOM^tTN.u.   .ifOMKtl.V. 


4'.   P.m,„.K»,:    To  iMMHt  .  »iv..,.  anul.. 


•«un.-   i;i.|iu,s  tlrscrilH,  ftMothr 


r  arc 


Tx-f,  n.\(^  L.  t|„.  y[v..„  i. 


With  , •.■„!, v  K  ,i,„|  ,,,^, 
cut  tin;,'  tlio  ni-si  ,it  K 

.^•iri   AF. 

TIh'm   AF  is  ,1...  l,is,.,.tor  „f  _    isAc 

s^:",::,:";^';;"" --,;;> ■-'.- >« 

Nan...  ,u.   Hxis  of  .sy,M,n..„y   of   ,1...   ,i.,„ 


•sition  in 


ire. 


^-     Examples. 

-•    ^^'*^'-  "  ^'ri.I    Lis.,  t     iIm-    il.rr..    /         If 


|"'irit. 


tmite 


K^I'^I'ITV   t.r  THIAf«fil.KH      »:k«mpi.m 


to 


•MM.,  II,....       .         A      ..,,,1       ,.,.h|„...       ,1...       I.,...,,.,        , ,        ,„.      ^1 

.M.a-Hif  Ml».  r|»  ,(im|  ,\I» 

til.    I«in.'     I  III-    MI'^IIII'IiIh, 


4.1.   l»noi,i,KM  :    Tm  i.iak..   ,iM    ,    ...,.,al    l„  a  gjy 


«ii    . . 


,    ^^'"';    "' '"'""^"^   '■"•    •••»•    "M"Hl    l-rfs    AK   .U..I    AD 

tr.im   till,   unns   ..f  t|ii> 

l»'Hvv   a   M..    |i„..   af„|    „i,uk    H   |M.i„t    V    ill   it. 
C'ut    MfV    |\.   ,.,,„n|    ,„    AK   ...•    Al» 

S.;t    tl...    .■..,„p,,ss.s    Ht    ,1...    .I,.,,,,,,.     „^.     ,^,„,    ^^.„^    ^,^.^ 
nulMH   u,.,|   ....,.tn.  g  ,|,.sc,.ilH.  an   a.v.       Tlu-    two  ar.s    n.. 

.loin   IM!. 

Tl...    _    |{|'<^   is  ,.,|„,.,|    to   ,!..•    _    MAC. 

•'•"■"      '"''     •""'      ^^'i-     •""'     I"—     ll.Ht     tl...     .s     an. 
t.<{uai. 


so 


PMAiTMAI.   AMI!   TM»:oio,riiU.   ..»u»l»;rMV. 


I.  M*k..  ,„.   /  ..,,,,1  I..  II ,„„.,   .  ^„..,,   ^ 


ThU  .liai-nun  iri.li.ttm  ., i„.  ,„„,Im«I. 

2.    Milk.'   ;itl     .'     I  Mi,.,.    H   ^,n,.„     ^ 

3    Muk..  ,„,    /    i\.„  ,„„.,  .1  ^,j,..„    ^ 

4.   M.ik..  ail    /    f.,Mii,.,„  I,,,,.,.  .,,  ^,j,„„    ^ 

'^    ^'"•"■' ^   ""•    ''—  ""..1.   uil.....  „,..  r„.i.,  .1:4. 

"■    •""•"•  '^"    ''   ""•    ''-   '•"■■'■ ,1...   ,.,., f   .,.._ 

r""" •'.'""'• ""••-••' :],:::::: 


l«llH.t     ,     s    ..f    til-    i-.,,.ir,-l,s 


•"inj.aif   Mitl,   ,j„,   uTiJ.al    /? 


„/,■'"  ■■'■■■^'"     ^ '"■• ■-.  '■.... V 

';■  '■;■'■'■'■"■;■" -''■-  ■>  '-'":^ - i,-,,,-,;, 

- ;  ■ ' 'i'"-''"  -  '■■■  ■>'<■<  ■■ M..  „,,,„.„,„ 


ilM.lir     \Mill.M. 


^t 


**i       ExillllpbM. 
•      M.ik.'    ,.  AIM'.    litMi.,-    ..  Mt,    I,  X,    .„„|    .  I,,    „„„ 

M.lkl-     ,ll...lt.ir  .     »l..\ll,^     ..I,.       ,       ..,11.1     I,,       \,      rtlnl     III.        IH,.     «,.|,., 

whiih  I'tHiltiih  tltio    ^    M-iit.  iM.ly  7  .U..I  II  .HI,       ,M..i.iii.    i(h     iliini 
■i«i». 

•.'.    M  iki-    ,»  AIU',    h.ivittu  .»        ;..    I>        7  1,         <» ,  Ml        M.iki 

tUMlli.r      .  l.,«Mni{  /         z    A.     n.l  ili.'  im.i.i.I..  hIu.  h   ...ni.iiii 

till'    /    •mil    h»  .  III.      Miamiri'  tl,.    inml  hi.|i  . 

Ik    M»k.     •  AIU'  li.iMiiK  a        I.  »,       .-,,  ,         It. Ml     Mik.    iiM.iili.  I 

A   AIU"  having   ir        II,  I  r  ,1.1.1  ,1         Khm.      M.i.iii.    I.  ami.  . 

I     Mik.'    Ill  i<|iiil.tii'i.il         AIM'    luiviiic   I'.iili    «i.|.*  7  ,Mi        M.iki-  .1 
hKI'  h.ixiiii.    ,     |i  ..I,.  Ii.iit    ,     A.    .     K  tHi.i<    /    It  .111.1  M.li'  HI-; 

It  I  III     Mi'.iaiiM'  \ty. 


HllillT     Asiil.KH. 

17.  hi  on.'  ii.itif  tlif  iiiiiMiti-  liaiiil  ..(  u  .  hnk  riiiiki.M  a 
c.iiii|.l.i..  ifMiliiiii.ii  alHMit  ili<-  ifii«if  ..t"  llir  iliul.  In  lijili 
rtti    li'Mir   i(    in.ikt  -   Imlf  t\    rrvMlutiuii,   ami    iIil    aiiu'ln    al     llii 

.•.■iifiv  «lir..uyli  wiii.ii  it  roiat.H  is  «allf.l  u  straight  angle. 

Tims  ill  an  hour  it  mtahs  tlin.uuli  two  .strai^lit  uii^Ii-h. 
18. 


i 


If    ariy    s».     Iiii<-    t'l»    loiairs    aiN.iit    a    |M.inl     I',    in    iiM-M 
uiilil     (Im"    litii!    is    exactly     n-vi-rsi'il,     it    is    s.ii.l     t.i     iMt.-itr 

tliroilLjIl    a    sl|;iii,'lit      _      ;i(     tllf    ViTtcX     P.. 

Tim  t\v.»  arms  of    a  si.    _    an-   in   iIh'    s„ s.t.    Ij,,,.,   ,.,,„| 

exti-ml   ill   M[.|Misitc  (lirciiioris  frnm   the   vrrit-x. 


»'— ^i»-M.      nih.  „,j,«  II .1.,,,  .,^„ 


-^f. 


KiMht    arni    of  ii   li.'l,)  :  I    .      , 

to  ilu.  otiuT.  "      ~        "'"'  '"  '"■  perpendicular 


r»l.    Ar 

acute  - 


-     *•'''•''    ••*    l<'ss    than    ,1    ri.. 


'«l"     ~    ii  nill..,|    H„ 


obtuse^  "'"'■''  ''  '" '"'"  "  ""'•'   -    •"  •""-' 


Hll 


ftS. 


HH.Iir   A^.,|.M. 


U 


,  "' '";; >'»""•"  " '"  •>"•-•  li.H.  rh. ,,  I,,,..  ,iv  u. 

•''•""••■  •'"'   "» '   t»"'    IH..  ,1.1,,....,.,        ,  AIM-     U,      . 

n.t..-..  w.,  i„,v«  ti...  |>i..|H«,iii.,„ ._ 

'  "••   -  imr, 

I   i'''Vi.|iiii,,„       3»;o'. 

In  ..r.l..r  u.  K..r  an  i.| f   , i...  ..f   «.,......,.,,,.  , 

t'».|..  an  I    ono   of    .Im.,s«    lat.,.,.    i,„o    ,|„,...   ,      ,,     ^^,,.,^ 

!3r  :,•  7  'V^- '^  ^"""' """•  '- 1'  V..; 

..'l:;;r;;r!;::;;z,:rT'''^'^^      '"^-'-^ 

"""""        »"  <•!..■  niu.nt.'*      In,.,,..  Immh? 
Thnni^'l,   how  niariv  «l.'L'r.-..s  .l.u.v   ,|.,.  i  i        , 

<>-' •  i-r.....!.:.,.,-';  .„,':,:;„::;:„!;•■;'■' '■ - 


i.^Zsi 


24 


r.4. 


•■»A(,TI.  Al,    AM.   THKoiiKTi.AI.   M.;...M,rUV. 


If   HI 


y   iimiilM-r    of    St.    lines    |„.    ,|,,,,,, 


'    •i.iin    ;i   j,ui„f,,    (l,e 


""""!.  "■"  -"' "' i-M. „„;i,.,„ 

rt'V(»luti(»ii,  (II-  four  ri:,'lit    _  s. 


300 


OA 


right-angled  z\. 

I"  art.    _.|    A    tl..  sicl..  „,.,,osi,..   ,1...   ,,,.    _    is..|l,.,|    tlu. 

Hypotenuse. 


un 


If  on.  of    .   A    I.O    .u.  ol.tus.    _,   „,..   ,^   i,  ,..,„^.,, 

Obtuse-angled  a. 
acute-angled  a. 


«:,,-.*■■         .       (     , 


ffi 


m 


•   \  A  MCI, I  S. 


I,    ( 


•'•'       K'XHllipl 


•  VS. 


''"   •   •'"•   •"   ""■   "I.-    '..IN    ..,.    ,1,..    .,,1,.,     „.   r"    \        '"'"'    "' 


'I'll 


''  '■'■•••""'   I-   l'"i|"ii.Ii,  Ml,,r  I,, 


I.I     rll,.    ,:\..,. 


1 1 1  ■; 


'—     I 't  ;i »»    ,1    s|       111.,.     !•(  '  1 

" -.....,■ . I., „„;":":,  ■' ; ■ <■..,.■ 

^    ■'      '■    '""     /"'I- i"li.uhi    li.    Ill 
•i      M.lkr     III     .       „(     J,-, 

'     ■  l.iki-  all    ,      ,,(■  -j-ji 

•">     Makr  .1    II      ,    ,1 
I  III'    laliii    :;  ;  ( 


•iMlii;    III,.     .,,1,,,    ,1,^1 


'     I'lii     I),,.    ,1  1^ 

•  >.    .Maki'    a    1 1         ,1  I 

si.li.s.  ■■'  ''^'^'"^      "'••      hi .«|.. ,     „„ 

•'''-'"^i.il,;! !;::;i: '''■•''■ •  "'•■'..".... 

'"  .v,,i,..s,.„,    a   f,„„.  'lM...,Mals.      I  ..■•.•iMill, „„.,„,, 

!'•    Till-  liv|„,|,.„„s,.  ,,(•  a   II    .  /,|  i     V 

'''"'•   ""•  >l.n,|   .si.l,.    i„    „„„         ^  '^  '  '"'■    •'■"'    ""-    Hill.    ,.   7  ..„, 


f' till.  ,.,a,i„„  ,,.,(,„,  """    '"    '"•     ' '-   ".a. In 


I.      (Inn 

III    lin.. 


I    I-       'I'UK      III,    M      ,s|;,,,        f,        ,  ,1 

-•'••™>^-'Mi,,.  .J, :.  vr'7''',  ''"'■"••"-^"-nii. .„, 

CI        -1  «aiK.s    .1.1,    nil  ,.^    fan  III-       Ti         .? 

<'i  ••"''■■■<  -SI  aii.i  1,1..,.  4  ii,ii..;.,.„i,        ■  "":."""•'  """^^ 

mill   ii.nv  an-.  •       '  ""'    '"'"     »^m    apart     ij„. 

I-.    A    ")l  ti..,t    Ia,|,|,,,.     „|„,^,.  f         .      . 
•Ill-  u-uunil.  '""'    ''"•    '"•'«'"    ••'    >1-  wuiiii.n    ,,.„„ 

-'-•t.:;:',^r:::;,,:!::r^i:^      '— '^ "- 

-i^-  ^uieui;.!:::;;::;::;:-''- '" "-- 


CIIAPTMU     IV. 
KviAUTV  OF  Tkmncu.k.s  :    Cask   'I. 


"'  ™'''''K!j  . 


57.   Draw  any    Z:^    .M'.C. 

Draw  a  liiic-scyinciit    DE  f«|iial   to  AFI. 

At   D  make  an    _    equal   to    _    A  (,^1.'?),   and  cut  ..IF  DK 
e(jual  to  AC. 

Join  EF. 

With    the    dividers    conipare    the  ]en<,'ths  of    I'.C  and     EF. 

Make  a  tracing  of  A    ABC,  a, id  applv  tlie  tracing  to  the 
A    DKK. 

If  your  W(.rk   is  correct   you   will  tind  that 

BC  =  EF, 

-  P.  =    -  E, 

-  C        _  F, 

and  that  area  of  A    A15C   -  area  of  A   DEF. 

26 


m^ 


:i-- _  -.••if.    ■■''■'■  <\-'''J'^j'\ 


.^^.fcifi:-'..:  k'Vf.  ^sm .  tkwpM  »•  jc^^fc^mt  ■ 


If  two  A3   have  two  sides  and  the  contained 
of  one   respectively   equal    to   two   sides    and    fh" 
contained  .  of  the  other^the  two  ' .sV^e^oZu:':, 

■'•'*•    Examples. 

I.    ^fakt•  twii       ^     w  ii,    ii„,  (   11 


N'"n,.    ,Im-    ..tli.r  parts    that    n.u.st    h.    ...n.al   l.v    ,1 


II-        I'lDfll 


<li«'  "lliiT  arm  ,„t  .wr  AC        Aj;  .,,„i    \r        ...       ,   . 

>  l.n>j..,Ml.un    u.  ^  57.  that    Hutu   arc    tw..  ^    s    i„    the 


'ft'  .tJt 


w 


I'M 


•Ml  V.   I  MM,     vM,     IMKnliKII.  A(.    ..(uMKTKV. 


Ii;:iiif  tli.ii    iiiii>i    I,.' 


'iiV'ni.  III.     ami     ii.iiiM      ihi     ii.iit-    ll 


put-    lliii     riiii'-l    Im. 


•  '•|iial. 

•',.';;;"  •'">     '"••  •\'  ^ ""'-.  -  -I .-Hi.. ...  ,ii..     .,. 

•""'"  "'■;' '"'    "'■""'  "• -',..,■....., ,.« zs ,.,  ,1,..  ,„..  /. 

Ili.il     Miii-I     Im-    <i|||,iI. 

»>''!-  a,,        ,1  .Mir    |,..n„   ,|,..    ,,.    Z    .,    T.      |V.„l„....    |;r 

Hill.   li...  .iuMJirs.  ■        '•    ' 

J-    >1m'  s;.,.K-  Wia;,,:.,,,    ,.n.,lu,..   i\    „.    V.      .,,„„    ,.;,.  ,.,„,    ,,„       ,.___^^. 
I'.  I'        r-l>. 

:.    Mn.u    any   lin...s..„.,..n,,    AM.      .\,    A.„.l    M  ..,...,     p-,  ,,..„.|...,.,ars 
(•(ingiiitiit   t.)  .  .  AMf>.  "  ' 


TlIK    I.SOSCKI.KS    TlJIANfM^K. 

.'•1>.    Dnuv  ;i„   i,so,s<-,.l,.s  ^    AIK;.  l,,ivin-  A  P.        AC. 


It  i.s  retiuired  to  show   that    _   B  =-    ^  0. 


TIIK    iSMsriJis    TlUWcir.       i  \  win  fs.  29 

^^''^'''•'        ^  <.-   Ill,  .umI  I.. I  ii...  i.JMTi.,,  .Ml   |:r  ;,i    l>. 
I'i<  ■ '    l»v  ,:■   ')7  ili.ii         I;        _   (• 

The  -8  at  the  base  of  an  isosceles  .  .  are  equal. 

HmI'I     Hm-     |.;.,M.r    so     .1,;,,     .., f     ,,,..    ...,u,,l    si.i...    li,,  ,1... 

otl.-T.      Tl...  .-...as,,    is    ,1,..    |„  ,,.,.„■    ,.i    il...    v,.,,i,.Ml  umI 

tin-  |.;uf.    ..f    l|„.    /,    ..,.    .„„.    .i,|..    .,,■    ,,„.    ,.,,,.^^^^.    ^.^.^,^,;.  ^.^ 
lluf  {>iirt    on    tlir  ,,i1mt   s;,|,.. 


II<'r«f,    tin-    ln\..,t,,c  ,,t'    tin-   \.iti.a| 


't    an    ixo.ilcs    /vj 


IS    llM.    axis    ..,    .SVM....H,  y  nf   ,1m.   ,  .    (<   IS,;    ,,„i    ,|„.   i,,.,,,..,  ,.,. 
tin-  v..,tKMl    _    l.iMTts  II,,.   has,,   a, Ml  .-..t.  tl.,-  I.,.,..  ;„   .j^d.t    _.. 
'Iliis-ivcs   aiiMtlMT  ,„,„,t   „{  iIm.   |.rui..,.i,i,,n    j,,    <  .-,<,    " 

^:i-  l>'-.'tw  .'.n  ...,uil,it..rai  /.  an-l  .s|,„u  l.v  ,|m.  ,.r,.,.usi,i..M 
.n^r.:.  thai  ,1m.  Il.n...  _-  „f  .Im-  .-.  a.v  ..;,„al  ,  ,|,a'  i..  an 
•Miuijat.  ral    ^:^    is  als.»     uuiaiij^iiiai-. 

Cut  out  tl,..  t..,uilate,al  A  .•u„l  ,>1m.w  that  it  ha.  l|.,v.. 
axes  <jf  .symmetry. 


'»'-     Examples. 

1.   Draw  a  ,h..ml,ns  .umI  ^Im.vv  il,..,   ..,„!.  ,iiauo„Ml  U^.-.-i.  ,| ,|„., 

■■'•"I  that    tl„-  .liaj.r,.nals  ,„.•  p-i  |H.|,.li.nlar  I..  .■;„  I,  .,,1,..,, 

Ci.l   out    tl...   riM.n.l,,,-.  .-.M.l   -huwtha,    ,,  ],,.,   ,vw.  ,,v,..  ,.f  synniMtiv. 

li.    Dmvv   tw.,  „n...|ual    isus,...l..s        s    .„,  „,,,,.,.„.•    s,.|...    ..f    ,|„.  .am., 

''.is...  M.,.u-  ,l,a,  tl...  St.  li„,.  j„i,.,M,^  ,l„n  v.rti.-...  I.i..,t.  ,1„. 
.■oiniiiDii   liasc  ami   ciitN  it   at    it.    Z  s. 

SiMn.  tlMt    tlH-  liM..  joiH.ng  ,1...  s..     .es  is  an  avis  ..f   sv.n.n.t.v   .,f 
Mn'  Kilf  s,ia|)C(I   tiiriili'. 

3.   Drau-  two  isos,...i..s       s  ..„  ,,„.  ,,,„..   .j.,„  „f    ,,,.,  ^^_,,,„  ,^^^^^,  ^^^^_, 

show  that  th..  Ii,.,.  joining  th..,r  v..,!,,....    uh-n   ,.„„Im.,.,I     I,. ,.,.. 

c'.iM.iK.ii   JKisr  ami   IS  j..r|Mi,.ii,iii,ii    |..   it 

Nl.nw  that   th..  lin..  j.,iMi„;,  tl...  ^..,,i,.,.s,   „h..„  ,„.,.|,„....|.   i.  ,,.  ,,i, 
"t  syiiiii..ti\    of  the  ain.w  h.a.l   li....... 
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Z^ 


m^; 


I'HV'TM   U.     \M.    lllluUKiKAl,   •JKuMrillV. 


;..;.;r:,'''' '•••'^-i--'^  > ....:.- 

']    !|','"    ^"    ' '•-  -^l"'-.    I'-m,    All        A.,       |.,.„|,„..    .\|. 

z''Mv,r;;:;:.,::r;;:r:;;:'\'''^'"' •''•'•-'•'-« 

'•    ""    '•>"  lii-iiliiis  ;iii'  at    U.    /«, 


I'UOIII.KM. 

()3.     Tu     l.is.Tl      (I     J^ivftl     litl..  M.irilM'llt. 


/    ;    \ 

I  \ 

I  > 


I  I 

I  ' 


\      I       ' 


Lff      AIJ     1m-     tho     i,M\('n     lilK'-SCgllMMlt. 

With   c...ntn.    A    ,uul    .-cny    nulius    fl,,.t    is    j.klnlv   ^ro.af.r 
tlm..  I.ult  ut  AM,  dnuv   t..>  ,ucs,   on,.  .,„  o.u-l,   si.r,.  of  AIJ. 

Wi.l.     ...Mtn.     M    Hu.I     tl.o    san...    nulius    .l.-.w    two    arcs 
I'litdiii;    the   first    two   at    C  ami    |). 

•I'<iii    CI),    ctitlirii,'    A  I!   at    K. 

K   is   the   mid. lie   jii.jnt    of  Al]. 


^^ 


KX  AMI*  I.  KM.  jJi 

•'"'"     ^''-    •■'••    "'•"•    ""I    l»\.    UM.I    ,,..n..    ,1...  AK        |.:|!. 

'I'«-|     iIk-    ivmiIi     «ii|i    ll...    .liviilrrs. 

SIh.W    .1.,..,    ,l...,n   H„.    isso   UX..S    ..»■   .V ,,v   in  tl„.    (i,„„,. 


'»»      ExainplHH. 

I;    F>""»    aKiv.M    li„c..H..g,„..„. ,|  ,    ,m,.    .,,,,,1   ,..  ,„,,,.,, 


of    IN    Ullgtil. 

-'.    In    th,.    .lia;;nim    of     ^    i;:{    ^\,„^      ,|,„     ,.|, 
to   Alt. 


I"  ip'iiilh  iiliir 


-n«o^^,  a  win\LV:::,;,' ;,. — ''» '■ ' 

4    l),..,,il..   a  ,;,„,,.   ,„„„„l,    .„„    ,.iv,. M „,„ 

;".'■■,"', ■•■■.■'™.i. v ! .„„,..,„„.„. 

\M».il  Inio  conlani.x   tlir  ,•..„(,.  s   of  il.,!,,  ,,11' 

.-,    l)..aw   a    ,.i,.|..     ,ln..,„J,    „„.,..    ,..„.,,,    .^^    ,      ,       ,, 
in    til.-    s,,i„,.    Mli.,i-lit    Ijn.'. 


What  lin..  ....ntain.H  tl.,-  rent.^-s  of  ,tll   f.nK.s  H^u   ,...„i.l  ),.    ,i,,,„.„ 

tlirongli  A  ami    15  ' 


nj 


I'lnrTlfU.    AM.   TllHoliHI.   \|,   ..KOMHTHV. 


^^  '"'  '" '  '"•-    II ,1,,  ,  ..(     ,11    .  ,,,|, 


mill  ( ' 


•I'.ii    |K.,-.  till. ,11-1,   It 


'■'     '•''»    •'">  AIM'        !),,„ 


.  ,         .  ,  ■'      '""        •"-.■,1,,,;,      Alt     .:,..:      .Mil,.,.. 


,  .  .  "-       "       ■" iiiii-     II     at     II 

,        '-•""■;'••«"  I""- -  I.. ii,.„  !,„..,....„,  .,,,.,. 

ll"Mi    A,     It   ,ni.|    ('  I  .  >■ 


'■     l»>'«     M  |,.,v,„.    ,„|,„    ;„,       ,,_,    ^,^,1     ^.^     ^^^^^^ 


llll.lll-l,       ||„.       (III..-      Mil,,.,.,      ., 
M,lll,l„,  ti,  , 


l»<  >•>  liU-    a    I  ii,  I,. 

'    ""■  •""'    IiimI    ,u    .liaimiiT    i„ 


'^'*      "       "      ""'      J I'  I'-i.Hl       II.-       1.1, .,11,     .„       CI, 


I"    llif    iiii.l.ll..  |H,ii,l    ,,f 


'''"       '""       ''''"tl      flu!.,      tl„.     ,,,(.,      ,,,     ,, 

'•'•■  •r|.'.-ii.    -I.I..  is  ,,ii|..,|  ;,  median  .  i    tl.. 
"•   '"•'"    ^"'   ""-"'"■      •  "'-'    '"-"    tl-   till-.-  Hi.|....      .|.,i„  ,.,,), 

:'"'"  "•  ""■  '""'"••   I '  "•■   "•••  .ri-Mi-  >„i...     h   ^.,u,   „.„k 

"*  *•'"""  ""-"  "'"•■  '"'-  "111  |M-.  tl ,1 ,...„„•. 

/'■'"•   '"'*'"    ^^''■••"  "'••  ""•••■   •"-I'a.i.s   i..-.t    i.s  ..dl-.|   ,|„.  centroid 
"I   II,-       . 

i    ';',    ";;-''^'-    ' -'   .'.uk   .ny   iw.    ,...i„,.    ,. ..,„,..,. 

'"  ";■  '';,"•  '"■  •""^'■'"  •••■  "•  '"■■'  -  i-in.  HI  .I,..  i„...  ti„„  i. 

••'|''lly    .liManl     f,.,„i     l;  ;,,„!    ,■ 

•'•    '"■'«     a    'i-l-    uill.    -Ml...    A.        |),..„     .,„v    ,.|,..,..l    ,.,.    ,.f   ,,,„ 

;"'j;;.  '"-'^"'•'"  "•  •' m*.  m.uu  ,i„„  ;m.  ,.  ,....,...„.,,....,,, 

I-'.    M.k..    ,,    ,l„„„l.„s    ],,,vi„.    .„,.,    .i,..,.„,,i    ,1.,„,,|,.    ,,„.    „,,,,, ^. 

'■■'■    ^'■''^"   ■'    '' '""•    ''^'^"^'   "- i'^ il    ti   <'n..    .....1    ,1,..    ..,1,,., 

<li.i-..iiiii    .'.-J    1,11,1.       |.|,,.i    ,i„.    ,|,|,. 


I 


I'ti'i'KNiMii  I, \n«. 


33 


'"";  ^", ^""■"  ' ■ '••  ""■  I n  H,, .: ,.,..,., 

Hiid   riilir.  I       " 

''"'    ''   '"'   '•"•   !.''^'"    |-'i"l    ,u,.|     \|!    ,1 |„„. 

"•■"■'""*""    ""•    ^*"''    ••"•"•    !•   ".   .-...    Al!   a.    r  I    h. 

Wi.l.    ...........    r    an.l    n.    .,..1    ...,,..1    „.,ii.    ,|.....,i»H.    .,,, 

art's  to  III!  ill    K. 


I 


I 


\». 


--    0 


/'I 


Join   I'K,  ciittinir   .\  M  al    K. 

PF  IS  til.-  i,..|ui,...|   |Mi|„.,„|i,„lar. 

./"in    l'( '.  CI"     |."|)     i)p     .  .   I 
(hiuUr  to  A  I!.     (  !v  rj.    j.^^.   i>  ^  '      ' 

Snuw    an   axis    ,,f    svniinj'trv    in    .1.;.,     j- 
,,         ,  .  *""i»ir\     III    II, ,s    .Iiajiiaiii.      (*oi„i,aiT 

>      ..!      n..  f„.«i    .Ml,,    til.-    It.    _    „f    y,„„. 


94 


I'll  MTM   \l,    ASK    ItllMi.Ktii   U,    I.I    •Milt<\. 


ril'i,    |''ii>iii  II  |»>iiii    I*  iiiit,ii|f  ti  si    III,,-    \|;  (li.iw  ii  irtii.i'lt 
tlii-iiliii    !••   Alt,   II  iii}{  liii'  x't  %i|ti.ii('. 


'I'l'"  lliu'^'t'lllll  -lluSX-  ,'IM  ,'irri||.lti>  ,il|i|  .  i  IM  \  I'll  M'tll  IIM'|||<m|  nf' 
Usili-,'  llii-  set  M|imn'  III  ill  aw   I  III  ■  .ili;li  1'  ji     1.  litM>  |ii  Ijx'llilii  uial 

t*.  Ai;. 

First  )ilui<'  till-  --t't  -Mill. Ill-  ill  till'  |)ii',itiiin  •hIidsnh  Ii\  llir 
i|i>iti-il   liiH-.    wiili   its   |.iii'4i'^t  siiii'  fiJiiiiL,'   A  r>. 

IMarr  II  nilcr  iiluiii,'   ntw  ui    till'  mIIhi    -''•i.  '    llif    set  Hi|lllllf 

mill   liolil  it  til  inly  in  tliit  posit  ion. 

Hot.ltc  iIm-si'I  si|I|:i|i'  I  iiliil't,'ll  its  ri^jlit  ,  .  tliu-.  I  il  ilij,'illi,'  tin- 
tliinl  siilt'  ;ii,'aiii--t  tin-  rul<r,  .iihI  slide  tlit-  -»i|iiaii'  alMiiii  tin- 
ruler  III  till'  |ii>siiii»ii  sli.iwn   Ia    ihc  sliaiicil    ^j^. 

A  liiii' ilniwii  tliruiiijli  1*,  alun-,'   tlie   liy|i<iteii(is(>  of  tlii'   set 
sijuart',   will   1m'  |u'i|iiiiiliiii|jir  in   A  I!. 

I)ia\v  il  :A.  line  CD  ami  mark  any  miinlMr  uf  jxiints  mi 
«'illii'i'  siili"  lit"  ('!>.  I)ia\v  |n'i  |ii'iiili(iilais  fruni  ihi'-i'  |M>iiii> 
to  CI)  iimi    iiicasiiii'   tlicir   leii^tlis 

{•'iiiil   a   jioiiil    III)    cull   siili'  of    ('!>  sm  h    thai     the   |i<'r|i«'ii 
(licular  from   lai  li   jioint    to   ('!>   i-    J   nii.    in    Iiiil;!  Ii. 


•  •ii:i:/-    .J*;.-*"- 


l»:i(l'KVtMi  ri.Utx       ».VAM|I  M 


.1A 


n..'        Ihitw  li  |»r|Nri.|i.  Ill  II.   \H\  (,.„„    I'   i,.    \|!       h-  .h    im 


iiuiiilK'r  of  Mili.r  liiii'H  ti'.iii    I*  t.i  poitii^  h.  K.  I",  ft.-,  ill  AM. 

Willi    till-    lIlM.I.I,     , |.,n.    fl„.    I,.||-l!i,  nf     IM\    I'h,    I'K.   ilf. 

Wll.ll,     ••..tl.lllMon     do     \nl|     iliMW      (llM.Ilt      tllf     |.M,'lll     >.i      PC? 

NViito   li.twii    II    i-i'iMTal    «t,»t.iiif|i»    i.f    the    umiIi. 

The  distance  of  a  noint  frrn  a  line  means  the 
distance  measured  per,   adicular  to  the  line. 


'*^     Exnnipl«<M. 

J         '•    •'">"»l>l'l    iniy  . iiiiiiliil.it.., ,i|   ,„„|   ,|nv    j,,   ,„,,  ,Ii.,^,,,„,,|.       |„  ,„. 
"T^u-   full,    |H, |H  11.(1,  iil.u-  ti..m  III.    |..,it,i  .,f  i„t.|..-,|j.,ii.,f  111.   .1i.,u..,„,,Ih 
111  '  111-  v|,|,.^  ,,t   (|„.  ijii.iilnl.ii.  Ill 

)  •-'.      I>r..U      :,  .MIC     |,;,V,„:<     ;,  ,._.,,,  ,.-,    ,„„|     ,.  ;;,,„„„  ,„._^^^ 

111'-  |Hi|..ii.ii,  111.,,  (,,„„  A  1.1  i;c  i,u\  lih.i  itH  I. mil, 
,      ;{.  Dr.iu  .1      .\i!('  i,;„,„.  .,     :;.  ,.     -  ,,,..1  „     -  ,.„,     ^.^^^^  ^^^^^ 

«     liii^'lli  ..f  III..   |H-,|,.  ii.h,  III  ,1    (i,,i„    .\    I,,    |;c 


] 


4.    Dr.iw    ;,  .\i;C  liaviiitr    ,1         IL    1.         I     ,,„|    ,         •!    ,,.,       !,^,,^, 

A\    |Mr|„„,|„„|.i,     ,,,    |;r.      |;i-..,,     |;c    ,,,     II    ,„„|    j,„„    ^1,       j.j  ..,., 

"'"    ^    ^    •""'    '■'    "'"•    l'iM.i.,1    .111    |;r    ,t    II       .Mia-iuv     \\     All 
an.l  All  •.  '     ^ 


--^7^ 


a 


\i 


•■"J                       tHAlTiru,    AMU   IMrnMrrii  Al.    ..KollfcTMV. 
rt    Ur.^  nuy  .rr,.«..|.r         .,,..1  .....    ,|.. ,k  .,.,^1..  .,1...,    fM..,. 

"■\" •■••'; •»- '"   •'  'I...  H..k., ,,.,... 

'"'"   ""  ^^'••"     '^    •> HI 1,..   ,.f  «   ,,iil,l    /.I    .      ? 

H    l»Mw  .»          Mil-  h,M„i,  «       7,',    I,       :o  .„„|  ,       ,,.  .  ,. 

;,     '     "^      '""'    '^    l''-|".M<Mul,.r    t,.    !«•.    .A    I      All     ,.,,«.,„.|y 

f  r'lr  T, '"' "' "'^ "'  •"''  '"'•• ""'  ""• " '••— - 


I'll         I  iimI    iIm'  ill* 


i         7.    Ilr-I^r  «  |„,»i„;;   i|,  .i.|.„    4.-,     ,v,  ,„„|   N,^    „ 

twi.-...  fr.„„  i|,„  o,t|,„.  ..,„,.    I.,  ti,..  il.M.    »,,ij,.«, 

H.    Tw..  rt..««|.,irM  .,..n.|  ,.„   I..,.  I   .,,.„„. ,,..,,  ,j,^,,  j^  ^, 

y ' ' '  *; "":"  •" ' '""  ''""' "'"  •'•■'•' '-*»••••"  '•'•'.r 

»•    l»r.,H     ,.     .Imk...,,.     «l,..«i„j,     ,.,.,r     ,,M.l.n„l     ,...„...    .,f    ,|„. 

.|«-        SI...U     a|...    „..,,t,.a-,,    ,M.,.|.  «....    ...,..|,..„    ,,,.,    ..,.,„, 


J 


iiiifi 
Wi'sif 

IM      A 


M     .„.,..,    «.,|k«    ., ,..    „,..,„.,„,    ,..,,.,    ...    „...    ....,t    an.l 

«ak,    i    ,,.,1..,      „.,,.    ,.„„,    ,,.    „,..    ...„„,  ...,^,    ,    ^^^^^    .,    ^^^^|_^ 

r.u.|i..r       lf..«    f.,    i.  ,...  ......  fn,.„  , ui.u.,-  ,H.„.,       M.„u  ,.„  ,1... 


ilii«v»int'     '••  t'.ti.'   \..ii   l,„v..  ii»,-,|. 


II.    A   iM.nM..  Man.U  ..„,„■  .li,e,„.-..  f,..„.    ,  .,,  , |        •,■,,..  .,,„.,„,^ 

^jf...m    .1...    h.,„,..    ,..    ,„„    ,„„„.„„,„..    „„,.,^, .^    ,,,,    „^^,    ^^^^, 

kn..wn     ,..     1...     ,   ,«.    ,.,..1     |.-J,«,     .,,u        F,n.l     ,1...    ,„.,,., „|„„,.,, 

''"""'"•■     '1'""     ""•     * -     "•     "'••     '-I        Tak..     .„ .,.Hi...M.-    ,.. 

r.'|>n*>M'nl  'JiNi  VitnN 

"'•"'    ''\-^''"   "'"'    "•'•    »'-'"«    A,    l:,    (•   .,,,1    „   .,„    „...    ..num. 
l<r'Mi'4-.     .|,„ri  All  .ukI  (■!»       |',.,v..  At!     CH 


«Jiv.-  ,t   ^,.„..r;il    .,,it.li..„l    ,.f   tin-    pn.,H.Mli.M,    ju-t    ,.,„v,.,|. 


•MMTKl:      \ 
Vtn  Sim  ..»    II, K    \>..i»,  ,„    ^    |i£,\\i,M 

hiiviiiix  jIh-  rt      _    ill   I  ■ 


'T^ 


S  I 


rut  oi.i  ,1...  .  ..  r'..|.|  nu.\  ,i-...,..  ,1..,  ,,,,..,   ...  „,.„   ,,,., 

fXtirils    A   uimI    r»   \»iil   t'/iil   at    (' 

TIm-  I.n.s    l-h  ,.„.|    KK  ,1.,,,,.    j,„.   ,,„„i„„^  ,.,    ,,^,.    ^,,^.^^^^,^^ 
Hill   !•  I!  aii.l  K.v  will  til  ill..!,-  Fr, 

"    -.11     1...    f..„|,.|     ,|..,t     ,1...     _,    A    .MPI     I!    ,...4..,  I,..,-     |„,.k., 
up    ill.'     _     ( 

Tl.us    tl...    tv>..    ,uuu-     ..   of    „     I,      _.|    ^     „.^...,,„.,   ,„,^,^^ 
up  U   It.     _  . 

70.    WImm  xh-  MiM.    „f    IV.O     .  .s  is  H  rl.    _.   o.u-l,    ,.f   H.p 
i.s  IS  Kii.j   I..  1...  ,|„.  ,..mp|,.m,.nt   ..f  ihr  ..il„r.  «i„i   t|,..  two 

^    H     (III!     Mllill      to      !„•     <U|||p|,.I,|,.„|,i,y^ 

(Jivn    tho  coriiplenieiit-*   ,,\    il„.    f,,||usvii,u    _ ->        K»"      Su" 
T/i',  -18,  l>7.'.".  •    •      . 

^*' ^    ''"•    ''^■"*"     -■'*  "f    «   rt.-_.|    z,    i,   3(1^;    What    is 

lIlC    (>l|n|-    olif  ? 


OiK'  of    til.,   a,  utf 
Iho   Otll.T? 


•f   -i  rt.   _.|   A   is  -J2A':    What    i^ 
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iMl 


/•  • 


9^,' 


3«  l-HA.TICAr,    AM,    IMM.KinMAI.    ..M.MKTK Y, 

71.    hn.w     „ny     A.        l»Mi.|..     i,      i,.,..     ,„.,     ,,        ,, 

IS   .•.|ll;i|    |.>    („.,    If.    _,s.  •       ^ 

'i'liiJs    it    iii.iy   1m'    seen    lli.if,  ; 

The  sum  of  the  three  interior    _  s  of  anv        i« 
equal  to*  two  right   .  s.   a-C-^^.-.  ^   ' '  '^ 

AV.-SI,„vv    tl.at    if    two    As    l.av..    Uu,        s    ..f    ,1...    ..,. 

r;;:7 ""■■— •^■' ) r.J::y:: 

A".;t:i:;:::;;r:^:::r':::"' •'■- "-'" 

'"•""'""■>■   ^    Al,..,  „f  „ I,    1!.!  is  ,l,„  |„„„,,t  ,;,,„ 


I>r-iw   AX   |HT|M-M(jiciil;ii-  to   |5(J. 


Cut 
at  X. 
Tl 


-ut  the   A   >uul    fold    .so    that   A,    15  a,.,l   (<  . 


II   meet 

?    St.      / 


*»-\«  ,   .111(1    IS.   therefor,,    i'dui!    *  v  «. 

n  .   « (j!j,u    to  t  Wo  rt         s 


ft.     _  s. 


I  hi;     I'liorii  \(    fol!     AMI     ITS     I  SK. 

"•      Exainplea. 

'"■    " '   ■"  •      l''n..l    III-   iI.ikI    Z. 


;{y 


-■  ''*"    ■'  ■  "'  ■'         •"•■  ■'>'    "'I   (U  .      I  ,n,|    ,|„.   iIh,.|    /_. 

•'•  ''""    '-'  "'  ■'  ■'"■    1"^     -Ml    IJ.      |.„..|   tl,..   ilnnl     /. 

•*■  ^^""'-  "'"    '■•■li    .     "f  .u.  .■,,,nl,u...,.l  is  (ill. 

•  >.  Mikf  ,'(ii    .      .)(■  (in  . 

^^<;_M..k..    ii„.  ,„„,..„„  ,^,   :„,    „,    ,,_   ,„^^   ,.^,„^  .,.,,^^.,^^ 
7.  Tiiscct  M  II.    / . 

tl     =  oil  .      .Mcisiirc  a. 

j        !•.   Vnustnut  M;v    ,,,,-1,.^,     .  ;,7  , .^j        |.Van,l(,'        a.r 

'     .M.M.siiif  l>  ami  .-.  \ 

j/    10.  (W,r„..       ,   Mi,.  ,„vi„.  a  .  -Mi  ,„..,.,   A        T.o  an.l   M       m\ 
"    .Mtasuro  b  and  c. 


J 


H.   Through     what     Z     .lu..s    ,1,..    l,..„|.l,aM.l  of    a    .  lo.  k     n.,a...     i 
oiH'  liiiiir. 


in 


1^.    I>raw-  a  ,lia;;,arM  of  ,  1„.  ,|,al  ..f  a  ol,„k  Hl..,ui,.^    a.-,.„rat..lv  tho 
poMliun  of  ta.  li  hour  mark. 

Tin;  PiiOTKACToii  and  its  I'SK. 
75    A  protractor  is   nia.lo    l,y    <I.awini;   a   s,.ini  d.vl..  an.l 
'l.vKling  the  St.    _    at  tl„.  cMitro  into  P,,ual  parts. 


D      F 


'." -•Lmti^tii' 


IBJ^^WPT-f 


i^i^m. 
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nU.TICAl,    AN,,    •|„MHtl|„    U,    ..  ..u>, ,,  ,  I,  V. 

Al>,     lU,      H.r,M.,„l,..ulur    ,..     I.CF;    ...a,  k     .1,..    lin,..,.  .j...,,,. 
points  on    l)\      \  I'     i>i  '  1  ■■!"  >  M  III  ^'iff 

i  on    i»A,    A  I.,    i.(.,    ,,,„|  ,.„t  out,   li„.  ivrtan-l.. 

"     A   i.rutnuMor  is   us...|   f„r  .loin^,'   ivx.,  ,|,i„.s: 
^'^"  "'-^l^'-  a"    -     .ontainin;,  a  j^iv...   n.unl...,.  of  ,|..^n...s. 
To  nh-asu...  a  -iv.wi    .     i„  ,|,.^,,,,,., 

7H.    lis.,  tl...  ,.,o„.ac.,o,.   vou    hav..    n.a.l,,    .,.     , In-   following 

1-    M'tkn    .sof   15,   7..    ,5,r,    „;,,    ,y,-^   ,^„.    ,,- 
2.   Dmu-    a   (lia-nu„    of   tl,,.   ,ii,,i    „f  ,^   ,.,,„.,^       ^       . 

its'!;!."""'"  ''  '^l^'^  "'  '"'  ^"'"'•'^^  ^"  ^  ^i'-<^Ie  .l.,.n 

Its  vert.cvs  an.-  on  the  ri,r„n,f,.n.nco  of  M.e  .■i,,-!... 


JJ,e^  circle  is  then  said  to  be  circumscribed  about  the 


^JVt: 


THK    PHoTHArvnu    AM.    ITS    VHK       K.XAMIT.JM, 

80.  A  polygon  is  a  .I....,!  (i.,nv  l„.,„„l.<I  I,,., 
"f  sf.  I„M.H  ,„o,o  ,1....,,  four.  Tl...  „,„,.|„.,  .,f 
I«'lyK..n   IS   til..  sa„M,  us  tl,.,  ,ni.nl„.r  „f  „i,|,.^ 
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'iiiy  imiiiiInt 
"<    in    a 


No.    .if  Sides. 

6      . 

7 

8 

» 
10 
12 
16 


Xanic. 
|>fiitai,'i)ii. 

ll<'X(ll,'(l||. 

I»'j>tiii,'.»n. 


•  »ctH<,'.)n. 


norm;s^.)M. 


.leoHi 


.leoju'oFi. 


<l<xlecHy()ii. 
.juindcivi^rori. 


iu[,\:;T"  •'°""^°" '"" "" '"  "'"'■» ■■" «" 


3 


82.— 


Exampl 


es. 


>Sli<»\v 

Is. 


1.  Tlrnw  any  qua.lrilat,.ral   a„,l    ,lraw  ,„„.  „(  j,,   ,^-.,      ^ 

2.  Draw    an     im-ular    p.-nlayon.        M.uk     -.nv    ,    ■   .     •     ■  , 
"•■•t"K"".    an.I  join    ti.e   poi.t    .^   .,..   .'X;^'     '"'^      '-"''•    «'<' 


that 


I"' 

8 


•''■""■'   ■" '■"'•'•■^-™  I.    /,„»,„,, ,,„,„„„„ 


fRsmr.'<. 


^  ...rjkJK 
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IM(\«Tir\|,    AM)   TIIKOKKTtCAl,   «;KitMKTUV. 


7.  Dniw  a  <in  !■•  i.f  nuhu-*  ">  .n,.  lri-«rilM'  an  « i|iiila»iial  in  the 
einlr.  Kihil  tlif  n\i\r  of  th)'  in  inilliiiMttrN.  Iluu  •  i.iny  <l.j{no8 
ar«  thnv  in  tho   Z   ut  ihu  n-utrv  huIiI.ikIi.I  I.v  u  hIiI.  : 


8.  Draw  a  <lia,i:rani  MKowing  the  H|>iuu  aKiiiml  a  jwiinf  filli^d  in  hy 
six  tt|iiilaU'raI       s. 

9.  Draw  a  cinlf  df  any  ratlins  and  iiinciilu-  a  rcj;iilar  licxagdii  in 
tliu  circle.  Show  tliat  eaili  side  iniist  Ik!  tiiual  t(i  the  radius  of  th« 
circle,  and  that  each   side   must   siditend   an    Z    of  (JO    at  llie  centre. 

10.  Draw  a  line  sej,'inent  .\I5  (I  .in,  in  lenj,'th.  Descritie  a  regular 
hexaj^on  AIJCDKK.      .Measure  the  diagcjiiids  AC  and  .\1). 

11.  Draw  a  Hjjture  showing  tlie  space  aioun<l  a  point  tilled  up  hy 
three  regular  hexagons. 

I'J.  Draw  a  ( in  le  of  radius  7  <in.  Iiis(  rihe  a  regular  octagon  in 
the  circle.     Measure  a  side  of  the  octagon. 

13.  Draw  a  line-segnieiit  ">  cm.  in  length.  DescrilK!  a  regular 
octagon  on  the  line  segment.  Ciivumscrihe  a  circle  ahout  the  octagon. 
Find  the  radius  of  the  circle. 

14.  Draw  any  pentagon  AIJCDK.  IVoduee  the  sides,  Ali  to  F, 
BC  to  (J,  etc.  Measure  the  exterior  Zs  F15C.  <  iCD.  etc.,  thus  formed, 
and  tind  their  sum.  Show  that  tiie  sum  would  he  the  siuue  for  a 
polygon  with  any  iiuml)er  of  sides. 


-^mam^n^rm' 


mW 


-i        V^'  i  'lii',.  -  is 


itv%lv^^\^jtrrlK 


83. 


^^S^ 


Di 


mMmmmk 


agrani  <.t  icctan-iilar  liiotractor  gid.lualc.l  in  .lei; 
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L'grees. 


a 


I'liAfTH  ,\l.    AMI    THKUKKTK  Al,    liKOMKTKY 


n*' 


^*     ExninplHH. 

I.    Dniw  lui    ^   of  7!»  . 

•J.  Nf.i*.-  M,.,,.s.iv..   /«  i:\c,  (Ah.  i.Ai:.  i:\r,  ..f  17,  40,  i.^^ 


VIS    i.-|H.,iix,  Iv.      |.  ii,.,    /    I5AF  ivi.ily  ii  rt.    /r 
y        A    ■•'    (•<">stnui  .1,..         I.       ;|.,„  ,  ,        .-,,,„    „„.,   ^      ._,;,        M,,,.„„,.  ,^ 

^      \       ».   (•...,-(,...  t    (1...  /,  a  .-  l;«  .„.,,   I,       7  .1...   an.l  (!  .  m\     Mnisim. 
*-     A  iiiKl   H. 

y     ^       r,.  r.M.Mlru.l   ll.„    A  h  ^  70  „„„.,  „  ^,  .v»  „„„.,  A  ^  .wr.      M,.,M„r.. 
]<  uimI  ('. 

V  [     il  ConHfrua  a  ..  fii  ,..,„.,  I,  .,  42  „„„.  .„„,  ,j  ^.  ,._.,,    ,,,„,  „„..^^,,^, 

c,  A  ami   It. 

^47.   Tl...   siM.M    ..f    a   :\   .1,0    M,    ft.-,    «n,l    ;<:«    ,„„,.       Mc,»„„,H,   thu 

•^  S/  8.    If  a    .  0.   I,  ^  10,  ,,        ,1^  ,i,„,  ,,,y  „„,,^^„,,.  „j  ,5 
^     \J  0.   Til..  si.l.H  of  a    ■,  uiv  •_'.  ;<.  4  :  iMOrtMu,,,  tl,„  nr.Ml,.«t   ^i. 
S.  10.   Tho  .si-l,.H  of  „     •_  ar,,  .TJ,  40,  (i6  ;    in.a.n.v  (1...  j^naJ-st    Z. 

V  ,.''•    "   -^     ^  •'"'  '    '•  -  ■'^   ""'■    '^"•l   «  =  «  «m  .  h1io«    ll.at  ,.  l.aM  tw, 
(li(nr..nt  vahu-M.      |»,aw  1k.iI.       .  aii.l  fi.ul  Lot  I,  valu.s  of  ,-. 

^      1-J.   If  a  --  {>.  I,  ^  12  an.l  A  -  ;«f,  f„„I  tho  len;;tl,  of  r. 

\       i;{    The  Ws,.  of  a  A  i«  04  „„„.  ;   tl„<  l,a.so  Zs  are  -J-jr  ai,.l   112^ 
^FiikI  the  vurticiil  lu'ij,'ht  of  the  /  . 

<    ,  14    At  a  point  on  levrl  Kroiuul    -,0   ft.   from  tl...  l.as.,  of  a  rt.u'stafT 
4       tl..>    ,..,,.!„  of  tlu,  Hagstair  snl,t,.n.ls   ^u    Z   of  40".      Fin.l    ll..,   l.dyl.t 
"^  "'^'  Magstatr.      (Take  u  nulluM.l.v  to  ,v,,n.H..„t  a  f.K.t.) 

xJ     ,-'■'■   ').  '■'"."■'■''  "'"''^  "^  "  .liHtan..t..of    -AH)  f,.,t    has   an  oK.vati.u,  of 
I;».     J.n.l  as  height.     (Tak..   1  ..,„..  to  .vj.r..s..nt  M  ft  ) 

16.  A  man  fii,.Is  that  a  .hiuvh  spir..  l.aH  an   elt-vation  of  4.r.     ,)u 
I      walk.ng  100  ft.   towanls  the-  «pi,o  hu  f.n.ls  it  ha.  an  ek-vation  of  60'. 
I'ln.l  Its  iit'igl.t. 

,         17.   A  p,.rson  stan.ling  on  tho   kn.k    of  a   ,  iv,...-.    ...l*....rv,.K  th.,t.  the 

H.   Z    s,.t.t..n,|...|  |,v  a  ,n...  at  Ih..  san..-  l.-v.!  as  hi„.s,.lf  ..n  tl...  op,H.sit.,. 

bank  IS    LS   :    when    he    ivtirts  h.„iz.,ntallv  40  ft.  from  tho  l«„k  ho 


■' K^jtf^mi^'- 


TIIK    FMOTHArn.lt    AM.    Im    I  s|,       k.XAMII.KM.  45 

AihInIIiv    Z    III   Im-   '.»((,       y,,„l    il,,,   1..  ,,ll       I    •!       .  ... 

of  tl..,  rivr.  *^       "'  "'•""-'"'-'  ""    '■"-l>h 

...Il<...|f   l..w,u.U    .1    1,,,,  f,.    i,.  ,   ,..„,,..„,.,   ,j,...   , ^,^    .,^   ;J' 

ll.o  /    of  dovuliou  of  tl...  lu,,of  .1..  .iHuuHy  .l.aoK.s  ....,„  M    ,o4.V.' 
I'.».  A  n.,iM  m..um,r..s  a  .liMt;,,,...  AM  al-n^-  tlu-  l.u.k  ..f  a  ,iv.r     C 

-•'.1  IJ  =  m:    li...!  tl...  i„v.ui,i.  of  ,1... ,....,..  *     •        *^ 

'iO.   A.   n    c  ,.,..l  1)  ar..  f..„r  ...u,,..      A    .,,.v..ll..r  ,..„.   f,-..,,,  A  to 
•    ""  -  to  C.     Pn.m  (.;  h„  j,.„.H  :j  n.il...  .luc   n..rth    (..   |».     Fin.,^,.,. 

« 


<iiAni;i{  VI. 

Vnirirvi.i.v   0|.|'OMiTK    ,\N<ii,i:s. 

^■».       rf     («..     .,         I„...H     ,,„      .,,,1,     ,.,,,..,,     IIm.    V..,li...,|lv,.,,,„.si,H 

«<  ini-   f.jii.il 


AM  an. I  (M)  rut,  ......h  ..ilhr  at    K. 

'•    i-i   n'.|nii...|    iM  sIm.w    th.u     ._     AKh  _     JJKc. 

JJ<'mus..  A  KM  is  h  si.   ij,,..^ 

-  •^'•:i>    f  l'KI5        a  St.    ^. 
Beciiu.so  CKI)   is  a   vi.    III,,., 

-  <''•'!•    I  l>Ki'.         a   St.    ^. 
All   St.     _  s  an-  .•,|iial    t..  ra.li   (iIIht. 

Tl.m.t..,..    _    .\K|,    ,  I,,.;,.  ,.,,,.    ^     _     |^j,j, 

F,o„,^ea.l.   ..(•  ,]„....    ...,,,,,1     ,.,.,.„    ,,K,.    ,„_.,^.    ,,,,.    ,,^^,^_^^^^^^^ 

-     I>KM   ail. I    the   iviiiaiiMi.is    i.nisl    l„.   ,.,|iial. 

Then't'oic    _    .M-M)         _    {'\-]\\ 

^'' '"    ''"'   •^■"""    "•■'>     »•'••''     -     AK<'  ^   tl...   v..,ti.allv 

oppf.site    _     |)|:M.  "^ 
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»:XTKKIOK    AHUU.H    „r    A    T.UAN.U.K  4; 

K,i'.';n""K;, '" "*••.—-«-  k.  v.,...,: 

•'■""    Al»a,..|    IW,       IVhv..    ,M.         It, 
•'••'M  ACan.l   |!h.      I',..,.     \,.        „„■ 

u.Ml  |.;|,    .  KM.  •Vi:.M.|(|»,,„, ,.„.,.,   K      Mu..  .  1:        VK 

•'"'"  '^'>  ""I  If      IV..V..  Ah        MC. 
•''•   F»iim-  tH„  ^(     I,,         ...        , 
•'  •>«■      -'T^     Wl,      „         " -  '"    '■•■  ■"■■I  ■"■ 

■■■'"■M  <• k,,,v ::i',:;:;,: • ■"■ -.«„.,„■,, 


A( 

ai 


hlxrmum  Avni.ks  ok  a  Tunsm.K. 
87.   IW  any   A    A '^C  „,.,,  p„.,„„,  „.,.  ^,,,.   ,.^.  ^^^   ^^ 


J>. 


Tl,|^    -     ACI)    contain...!    l.y    ,|„.    si.|,.  TV    hm,!     .1.. 
ACI!  18  il„,  ,„||,,„.„t  i„„.,.|,  .  


.^kur;  t^W^ 


r  I  -jT 


^n.  Hh..w    ,Ut    i„    a„y    A    ...1.    ......nor    .     L..,.,.|    ,., 

^' '""•■"••    '•'"•    H.,..n..,.   u..,l   o,.,H..u,    .„  "" 

AV.    Draw    any    A    A  lU '  an.l    l.i....,    tl..,    .     A.      I....I...... 

"" ,""■    "•    •■"•     '=•      "'     »•       HiM.w     that      .     AIM-    u 


c  .  , 

At    1),    un.l  oM   iIm,  o,.po-.,t..   si.l.,    of    CI)  f„„„  JUM, 

make    ^    t-hK  .,    ^    i{(^.i)   ^^  ,.5^  -     ^•'-". 

Produce)    Kl)    tl)    F. 

X<»  luatt.T  how  far    VV  „,„]     \n   i_  ,       , 

HM.I     I.    . h..y    ,,„.„..t    .„....,.     f..,,    if    tl...y  .li.I.     th..y    wou'cJ 
fon...    wuh  J.C,  H   ^  .,.,  the  ....rior    ^     KLCof'th;! 


I 


W*^ 


••*HAII,»il,    MiNAl'.lir    USt.». 


VJ 


I 


I 


H.H.I.I    Ih.  ..,„al    ...  ,.„    JM..-,,...    ..,,.1   ..,.,„.,i,..  ,„.,j     „,,j.,, 

KK    an.|     IJ.V    ...u,.M... .,..,.     ,,,„,,..,..,     ,.,^^^,..,^     ^. 

"'•'A    f'.r.    If  llM.y.1,.1.    i\,.y   ^..,.1.1    ,..,,„,    ^,„,    ,„,     ^^     . 

MfU  l||;»     till-     i\t,.|i,„.  Ill 'Ik  1  •  .    .. 

T'.-.   KK  .U..I    Alt   ...ul.l   , ,r   ,.„., ,   ..,,., 

'llHrtl.C.    M,    ,.,tlMT    .lin.ii,..,.  ^ 

';:"    " '    ^'"'"   I"-' I    '••   "-.y    lluit..  .li,t,UM..    .,,    ,.i,h..r 

'l.r-....t,..r,.  H...  SU..I  ,..  I...  parallel  ..    1...... 

Til..    Hy,„l,..|  ,  i.    ,.....,    f..,    „„.   ^^,,^.,1  ^^^ 

*v.»rilH  •  H  |„uali,.|   t..; 

'Iil.r.l   JUHJ   y.f    u,.«   not  (;. 

l|:^    hrasv    H    ...    I.,,..    KK    .,,.,, i,,^    ,,..    ..„..,,    .,    ,,„..,    ^^„ 
ai»l   CJ>  lit  (;   an.!    II. 


I 


,.,I';'f'", -;;"■';  *'"'^  ^'"""•''  f-umf  uiu.i,.  a(;ii,  iujh. 

'  n«,.     i)|i(.,    I,,.,,,;,    |„,,u,.,.ti    AM    U...1    ch      ji  "    ' 

-terior  _  s.    Tl..  ...i...,-  f ■  ,....  ,,„.,.,  exterior  _s.""" 

'Hm'  St.    li,H,    KK   whi.l,    .-.Hs    ,1 ,1,,.,    ,,„   i,   ^,,, 


interior  _  s.     i 

Till'  St.   lirn;    |.; 

inll.'.|  ji  transversal 


'llirliiiii-s 


Af) 


iru^uu.  ^M,   Mii..„tn.H M,(hv 


'Hu-    iiili-ii'ir         ,      Mill      .,    I     (III. 

.1...  ,.   ..  ,  "  ■  ""   '•iC'-.».-   ...I.-,  ..f 

•''" '•""•  '"""  ■■'■  -'V'  m,.A-   ,„   ,1,..  ,!,;,.,..„ 

»».  Tl,.,   .„.,.,„„„„   „,    ,„,,„„, ^  ^,.,  

*lt«'nate      .  equal,  the  two  ft.  Jmei  are  I. 


B 

C 

'''■      •'"'"■^''      ■"• "-'    AFl       (.,>Hn.l    U.at   AI>|;|U'. 

Thus   if  both  pairs  of  opposite  sides  of  a  quadri- 
lateral be  equal,  the  opposite  sides  are  ll. 

4H  mil,..!  a  parallelogram.  ' 

»'i>*  •!'"  K'v.-n  point,  an.l  AH  t !„.,„„.,.  s,     |i„,, 
Mark  any   rwo  points  C  ,„„1    D  j„   AB. 


I'AUMIH,    stHAIi.MT    I.IH^M, 

y  fi..-  ...„,,„„„.,  ,„  ,,„„„„„ ,.,,  ^^^,  ^^^^1  ^j^^^  ^  _^^ 


tlH 


"5— • 


y   •' '"I"'^^'-*    "'    •'"•" I'C    a.Ml    .ill,   tlus  nwJius 

f«»».|  .•.itinj  I)  .IlhiHIm'  tux  iiiT. 

Till-     fW.I     IH-IH     ,M.t      lit     (^ 

\hiiw  pg. 

''V  '■'  'III-  r«'.|iiiiiM|   lit,,. 

•/"i"   <•!',  I»\,  a,,l  s|,..„    ,1,,,    |.,^  i,  II  ^^,.       (^,,,.  ,  g.^ 

f>^  r>..iw  H  .,,.  |i,„.  ,i,.,|  mark  .my  two  ,M.int  i„  it 
Kmt  ,M.r,H.„.|in.lars  t..  ,1...  li,.,-  at  tl„.  tu.,  ,«,„„s  .,„l 
''ii'  w   that  tl...y  ar.-  ^:   »..  .-a.-h  ..ih.-r. 

Il.-n..-.  St.  liaes  that  are  perpendicular  to  the  same 
St.  lin/^  are 

Cnn.l    h.      Kr..„.  (-.1,.,,.  .,  ,t.    ,(„„   <-,,    ,^„.,  ;,„    ^,^^,    ^^^ 

S..I.'  Mf  AH  Jruvv  »,„u,   1)  .-i  ,t.  lin..  DF  u.akn.^r  ,ho  »   AhF 
.-lual   In  th..    .    ACK.      Prnvr  tliHt   l>F  r  C'K. 

H.ncr.  if  a  St.  line  cuts  two  other  st.  lines  so  a« 
wu  make   an   exterior   .   equal  to  the  interior  ar 
opposite  -  on  the  same  side  .^f  the  cutting  line,  thr 
two  lines  are  i\. 


."vnM.  I.u.   A  I!,  UHiM.  .s..t.s.,,un,  un.1   n.l..'. 


1      to    11 


tl„!X™"'"'  .gainst  a>,„.„er  ,id„  „f  t,,e  ,et.„,„,.„.  ,.  ,„ 
^  A    hue    ...ay   then    Ix,   dnnvn    tl.n.u.h    P   that   will    be   || 


>*U.    Examples. 

J-   Show  tliat  a  rl.onilM.s  is  a    .,» 

-•   '^'^-   ->■      -^H(^  and  iL.,,  A  W..au.  .  .t.   ii„e  ,,  HC 

y  and  U.      AK,,„„,  „.,  ,i,,;,/;;;;!  ;^';-^-t.v...y.  nu.oting  at  P. 

<      4.   Maki-  a  rlionilms  with  on,.    /     .-  , 

«  nu.      Mc.a.„.  the  .J, 1^:^,1,  '"     "''    '"'"''    "^    ^''^  «"-•  -«'- 

.    ^    Make  a  ,,«„,.   havin,  ......    Z   fiO' ^^  I-  of  .,„..  si,,,.  7.  „.,.. 


1 


each.  an,l  tho  oth..,-  j.air  .ach  X,  nun.     Moasun-     h.!  l,:„:;:r l' 

'».    Make    a    ||j,,„.     |,.i,.i,  j  j  

"■''«• ^<'  •"".  M.-.sur.ron.. .;  ,t  :;:„  7'  •"• """  -"■  - 


PAItAr.l.ll,    .sTKAKiiir    1,1  Nis. 


53 


7.    Draw    t«..   >,.    i,„.  s    Ao|:  an.l    (D|>      ,  .,„    ..,,•     .,,       ,,,.         , 

"'  ""■  •'■■■"  ''■  '"■ '  Kv.  iv..' ,:',,;:.,,';,'•  ,:■;! 


Il«fll 


£t,;;,,T,J;::::-;;:;^i;:- 

*  oMo  «nl..  «  ,.,M.      M..asur..  ,1...    As  l.Ku......  „...  .„.,- U. 


i 


''  "►  'III.   and 


ant 
ai 


102.    IW    with  s,.t.,u;u,.n.ln.K....^      lin..   AM 
M-suro  the  .aIl..r„Hh>   _s    MT^,  ,„..l    IM^C.      Tln-y   .ill   ),. 

..Un.l    to    ho    <..,„,-tl    t.l    0;,.-l.    utll.T. 


Show  (I)  ^    Al'g  _  p(j|, 

(2)  .     KI'A  _  ]>(j(<. 

(3)  _    KPli  _  |.,^„, 

(4)  .    |5P(i   ^  ^  j>,„>        ^,  ,,,     _^ 

(5)  _   APQ  +  _  ].(jc         2  It         s 


l'"A.r,f„.    ,„„    TM.:ol,CT„AI,    ,.KO,,KTI,V. 

,ri::::,;  :::■;:' " "  ■■'  ""■  •■'■'•■ ^■"•- 


UkcTANcjLK    ani»   SyrAHK, 

l'>:{     hntvv    H„y    Ii,K.s..;.„H.nt     Al!.       Dntw    AD    uul    l'r< 
periM'iKli.ul.ir   (.,  AM.  '    ''^ 


Tims   Al>   is   :     IH'.      (.^  li.s.; 
JhA   a,.,.  ,„„„t    I,   i„    ,,„^  ,„„,    .,,,^^^     „^,    ^^^^ ^^^^^^ 

Then,  l.("c;ius('  DC  (i,,,!    .\i>   ,,,.,,  1,1  ,.     , 

I^^'  is  II  AM.     (^  98.)  "'  I""'-''-''-''--  ♦"  I^A, 

Tl.us  AMCD  is  .  ,!.„,  ,,,,i.,^  i,,  ,,„.^^    -sM.  Aan.l    D 

S.M.lasUu3       sofa,„.,HlHtonUa,vt..,ether.<,ual 
loui    It.   _s,    _    C  must  nlso  be  a  rt.    _. 

10  J.   A  |:,n..  tl.at  J,as  its   _  s  .t.   _  s  is  ealle<l  a  rectangle. 
ion.   If  V,.,,  ,^    ^,.,.    ^,^,j^,^^.^^    ^.j^^    ^^^   ^^ 

''>!'   the,  ,I,v.,l,.,s  tiM.y   will  1...  f„„,„,   ,„  ,,^.  ,.^j,,^^, 

JO.^^ov.t,.,.t,..ia,.„a.sof.,.^^^^^^^^^ 


rt. 
to 


m 


A6^^am^m^mii:mi%ii^ 


I1K(   lAM.l.K     \M,    si^CAIJI-:. 


ftft 


AV.    .M,.k.'   a 
<JiH''i)||,i|s. 


"■■■'■■%-l-  ■■'  ■■....   I.y   ]-  ,„,.  I  ,„„,,,.  ,,„, 


sqI,L:'  ■"■ ''"  ' "  "'  -'-  '  I 

J<''^.    Ii    i>    iv,|i,i,.,.,|    ,,,   ,1,..^,^.   .^ 


Sf'i'iiinil 


.s.|ii;.n.    nri    ,i    .^nvn    |i,„. 


^^^tke.,,.    _    at  A,  .,..1   vvitl.    .1...  ,..,n,..ss,.s.  ...uk.  AC 
Witl.  c,.,.tn.  C;i„,l   ,,uli„s   A 15  .|..s,.,ih,.  an  arc. 
^Vi.h  <-ntn.    l!aM,l   ,a.li„s    A  I!  .l.-s.-.-ibe  an..,!.,-.-  ..... 
1>  is   (lie  iM,i„t    vvl,,.,,.   tlie  arcs  cut. 

•loin  CI)  and    l!|). 

AIJDC  is  til.'  rc<nnr...I  .s.,iiar,.. 

iVcauso  all   tlH.   si.lcs   have   hen   ,..a,!c   o.,naI   AMDCisa 
v\u,m\ms,   h,k1    hence,    l.y  4;  i-o,    i,    is   a   l^,,,. 

Mecause  AC  cuts  the  ||  Unos  AI5  an.l  CD         \,        r 

<i  .•     ..1  .  -     -^     IS    ,1    It.     _,   an.l    hence    _ 

v^  IS  also  a  rt.    _  . 


iBHisaii^iirc'^. 


rtG 


I'UACTICAI,    AM.    TIIKl.ltKTICAl,    (iKl».>IKTUV. 

Ill  till'  MiiiH-  wa.v   it    may  1...  s|,.,wm  lli.ii,    _     |{  „   ,i  ..^  /. . 

lU'causo    A.    l:   an.l   (.'   a,,.    ,f.     _  s.  an.I    fl...    fu,,,-     _s  of 

any  qna.lrilatrml  n.v  tM-.-tlM-r  .•.,uul  u,  fui.r  n.  _  s,  „  ]) 
must  also  Ih"  a  It. 

Construct  a  st|uar.-  on  a  lii.r-sf.y„„.„t  A  I'.,  usii,^.  the 
cinpassos  only  on.o  (to  n.akn  AC  =  Ali),  making  rt.  i« 
at  A,   I{  and  C  witli   tin;  mI  Miiiaiv. 


KHi.    Examples. 

^i     \.   Mak..  a  s,,ua,v  l,avm„'  ,...1.  si.l.-  :,,  „.„,      m.,,,,,,,.  j,,  ,,.^^„„^^,_ 

•-'.   Make    a    H,uaif    l,avi„j-    ♦■a.li    si.lo    •_...-.    in.h.'s.       M,.asui,.    ii„ 
(liaj,'<inal. 

3.    Mak.-  a  s.|uaic  having  ...i,.  .Ii.,j.u„al  !»  .„,.     Measure  tla-  m.1..  of 
tho  i*(|narL>. 

V    4.    Make-  -.1  H.,,miv  I.avin- on,,  .liaj,'.,.,,.!  -J  indus.     .M..,i:.n.v  tl..- si.l... 

■j       ^     r>    Dravv  a  .inlo  ,yUU  a  ra.ln.s  .,f  r.  nn.     InscTiU,  a  «.,„,uv  i,.  ,)., 
nrrl...     Muasiiie  tlio  i>i.\v  of  (1„.  s,j„ari.. 

^^^      0.    Make  a  s<j„a,v  witl.  a  si.Io  75  nun.      Drsnil...   ,,   ..ir.le   tl.r.n.L'h 
til.-  vertices  of  tho  miuaie.     Fi„,l  the  ra.lius  ,.f  il...  cinle. 


110.  Th..  fi.llowin-,'  i.r..iHMtie.s  ii..l.l  t\,v  all  lj,r,„s: 

1.  Til.' opposit..  sidrs  of  a  |'<;m  uiv  <M|ual. 

2.  The  opposite    _.s  of  a  [-ni   aic  <<pial. 

3.  Tl.n  diagonals    .f  a  !|gn.   l.iso.-t  cacl.   otlirc. 

4.  Kitluu-  <liayonal   of  a  ||gm  l.i.sccts  tl.e  urea  of    the  ll-nn 

111.  Proportics  of  tlu'  ilioml)iis. 

A    rl.on.l.ns    is  a  \\^w,    and    tluMefore    ev.-.y  rJ    ml.us   ha^ 
the  four  proj)erties  gix.-n  in  §  1  10. 


HKCTANOI.K    AM.   .s«^i;aI(K. 
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''••'«•    followi..,.   a.|.li,ion»|    ,,,..,„,,,•„,   ,.,,,..  ^ 

<;•    Ki.W  ,lia.o,.al  nf   a  rl...,nl.us  l.is....,s  ..u..|.    ..f   .L-       s 
tlir»u«li   which  It  passes,      (jj  40,    K^.   5^ 

The  tollowi,..    a.Mi,i..„Hl    ,.n.,K.r,y   has   1h.,.„  show,.   ...    I... 

r;.f:,ri:r"''^' ''"  ""-^  "-^  • '  '"■  •-  - •- 

^^1J^^<lia«o„aIsof    a    .ectan,!.    a,.-    .,,..,    ,....,,:,    .,,,.,. 

Ji.i.H    all    tho    s.,v,.n     properties    of    these    fi-M.res     vi.   •      | 
opposite  «i.,es   and    .  s   are   e,ua,.    an.l    t.^:    I,.    1   ^: 
equal,     .sec.    the    . .,    ,,i..et  eaeh    <.ther  and   e..:  at    ri-d 
^  H,  and  each  (ha,-onal   hisects  the   area. 


114.    Draw  a  rectangle  and  cut  it  out. 


Fold  the  paper  .so  as  to  sh-w-  that  the  re.-.angle  has  two 
Hxes  of  syniUH-try,  and    tlia-      il   the       s  n.-.v  1      H  V 

w.'  lit  on  each  otlier. 


Draw  a  s.juare  and  cut  it  ot.t. 


I  old  the  paper   so  as  to    show   t],;t    <i 

,iv««  .(                                                        ^    *''*■  ^M"fi'''    li.is  four 
axes  ot  syriinietrv, 

lly  foldin.  along   two  of    the  axes    of   .synunetry  ail  four 
^s  n.ay  he  n.ade  to  Ht  one  .  .other;   and   by  foldi,...  alo" 

the    other    two    all    four    sides    t„«v    1             1  " 

another.                                              ^          ""'"^^    ^    "^  ^"e 
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I'll 


I'HACTKaI,    ask    TIIKimKTIlAI,    fiKMMIITKY. 


ll.'>.    hi/iwariy  !':,'m.,  ;iti<l   tiii.l   tli..  pi.  wImt.' fl.o  (li.i;,'MriHlH 

iiit..rH«vt.     Ti.r...,-|,  tins  pt.  ,lniw  h  nuiiilH.r  ..f  liin-  w^m.-ntH 

t..niiinHt...|    by  tho   mmI-s  of    the  ||«m.       Ifsin^  tho  ilivulvrn, 

fiii.l    wli.tlior    tli.'s.)    liriiM  ui-o  J.iHPi-t«'«l    at    the  pt.  of   inUi- 
wt'tion. 

A  I'gm.  is  83rmmetrical  with  respect  to  the  pt.  of 
intersection  of  its  diagonals. 


<'ii\rTi;i:  \ii 

KvifAi.nv  UK  'rui.\N.ii.i>. :  Cask   |(| 


B  C  E 

llfi.    I»niw  liiiy    i^    AlU\ 

Uriiw  n  lirio-segiiuMit   KK  liC. 

Make    _    K         _     15  ,u..l    _  K 


-    ^',   Hiid  priMlucr  tin- 


ft'iiis  (.f  thcso    _>:   t..   iiH.,.f,  Ht    r>. 

Mak.,  .t   trariM-  of   a    AIJC   :tml    lit,   it  .„,    A    DKF. 
It  will   1m!  found   that: 

AIJ  .    DK 
AC  =   DK 
an.l  area  of  a   AP.C    .  ami  ,.f  a    DKF. 

Thus:  if  two  AS  have  the   -s  and  a  side  of  nno 
siae  of  the  other,  the  as  are  congruent. 

5U 


hacw^.'^  f^^nn  >  T-j'.^r.   'muB' 
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fKACrrHAI,    ASU   TIIK.DKKTU  Al.  liKuMKTHY. 


I 


A 


\ 


\ 


•  17.  -  Bx»mplea. 

I     l>.aH     any     /      um.I     l.i... ,     „,       M,,^     ,„.,         „„      ,.  , 

MM..t....,.,..,    ,,,,,   ,    ,H.,,H„.|,.„lar   fr V   ...  ,....,  u.m  of  ,|,.,    / 

lr.iv«  th.ii  til....  |H,|«ii,li..nlaM  aru  i>.,iml  t.,  .„.  (,  ,„|„.,, 

•-•    Draw  a         .MtC|mvi„K   a        in   m.u..    I,       .W  „,„,„..,  ..       „, 

cT,,,  'nt     '■  ' ',  '■  :*;  •'"   " ^•"■•'  I-'I-n.l..ular.  drawn  ,  . 

CA  ,u..l  .  M  a..    ...,ual.     M.as,,,..  „„«,  |H.r|R.n,licul«rN. 

3.   I..uwa  \IU;i..vin«   «    .4   ......    I,   _  M  .,.,„„,  .,        ft,,,, 

.1.1.1  At.  a...  ,..,„al  a.Hl  n..aH„..,  t|,.„,.  |H..,M....li.ula.». 

Ii...I  al...  ,1..-  ,H.i,„   g.  i„  CM  ,,,.„,„ f,,.,„„,.i,.,,  ,H.,,,,„|j,„,„„ 

|N'.|M'||l|lcll|utN.  "'"^ 

4    l)rawa..y  AIM.     ni...H    HC  «t    I),     hntw    the   r.,  .li.u.   AD 

'""'  ''! "•     "■•'«   l-.IMn.l,...,la,«  f,o„.  I,  a.Ml  C  to  AD.     IW« 

Unit  lli.«c  ihiihimIi.  iila.H  ar.^  i.n.al  to  .-a.-h  „t|„.r. 

n    A  fa.n...r  has  ,„..  han.s.  A.   KiM  y,U   .,,„,  ..f  i.jh  ,,.„,^.  „„,|  n 

.'4<.  3.IH.    ,..„th...ast   ..f   the    h,...H...      H.,   Hinh.-,   t..    1.. «„,,„. 

roa.l  f......  h.H   h......    ,l.at    w.ll   n.„    U-twee..    the    I«u..m  1    ..,.,'„,, 

r        -'t''  th.-^..t  a.Hl  vv...t  1 ,  how  far  it  will  ..,  f......  ea..h 

Iwr...     (Seal.-:  80  y.U.  f.  tli.'  i.i.h.) 

6.  I),aw  a..y    Z    A   a„.l    l,i.,..t   i,.      Mark   n,,v   ,K,i,.i    J-    i„    the 
..sector.  ,....1  a,   V  .haw  a  ....   .(,..•  ,H.,.,K.,Hli.  ...:..  to  AP  an.l  nu.t  .  ^^ 

the  ar...s  ..f   Z    A  at   1',  a,..l  (.'.      Show  that  AMC  in  a„   inoH-ele.    Z 

7.  Alak..  an  e.juilate.al    Z    havi.,K  a.,   altitw.le  of  7   .....      M..aH,.ru 
the  "Hie  of  ( li<!  ^\, 


>^      8.   M.Je   a..    i.Hos,,|,.K  .       havinjr    th.-   ve.lical 


.   ,    ..^    V...     >i;iinai    <■_     --    7-1"  nixl    the 

|Kr,K...,l..„lar   f.o,.    the    vertex    ,0    (l.e  Ih.sc  .  fi    ,„,        v,,^,,„..,    ^,,^ 
txjual  8l)les. 

9.  Draw  two  Ht.  linen  AH  .  AC  a...l  ,nark  a..y  ,K,.„t  P.  Draw 
a  l.,.e  fro.n  P  that  shall  ,nak«  vith  AH  an.l  AC  an  i^^eek-B  A- 
Show  that  there  are  g.iRraily   !«o  eolations. 


10.  Draw  any   /\   an.l   fi.i.l 
disla.it  fro...  the  three  siiUs. 


a  .)oiut  withi.i    the  ^^   that 


18  iX. 


jually 


i 
f 

i 


(} 


f 

If 


! 


ARKAII   or   TKIA>.0|.M   AM.    f'AHAU.HUHiHXHH.  fll 

II.    I>mw   a      .    Altf    h.,»ii,,<  n     -    7^    „„„      1.    ^    «,   . 

rr..„,  11..  thn.„  -..U...      M.«..r„  in  .l.Mancu  f.o.„  ...«,.  J,   '""" 

IWIp  tiM.  .i.I..H  of  „,..  A  «n.|    fln.|  Urns,  ,K.i„„  ^u ,   „... 

llMi  iliHiaiKu  ill  vtuU  (am-. 

ArkaII   „r   T«IAN<JI,KM    ANI,    Pa|.AI.I.M.,K,I.AMH 

1.  Draw  A  M]iiitr«  in.-h. 

2.  I»riiw  n  11111111. tt  ilM'inH'trt'. 

r..Hs.,f  fen.,.  inolMH  oacK  '  '  '' =    '"•  '» 

Tlu,  area  ..f  th«  mUnKh,  «  i|,„.  ,,  ,  .,.  ..,  ,       .,  ^^,,^^^^    .^^  ,^^^ 

4    Mra«.  «  rocfnglo  8  cm.    l.y   :.  .„,..   :.„.|   .|ivi.|.,   j,    „.,..    „   „" 
cvritinuai-uii.  '■'   "•!■ 

-J       R    Draw  a  n,  ta„«In  oj  j,,..,...,   ,,^.   ,^    .  ,^.,^^.^  ^^^  ^ 

a«  U>  Hhow  the  i,u...V«r  of  M,,.mr..  i.u  l.t-H.  ' 

{.Vail!:  J  inch  to  tho  yanl.)  '     "^•- 

In  each  ca«,.  if  tho  «,-'-«   is   r....,a„K„Iar.  ,h..   .......U-r  of    .....an, 

Itngih  by  the  nunilNT  of  imitw  „f  l„va.lth. 


119.   Draw  n   ^  ABC. 


Through   A  <Iraw   EF  ||   150.      Fn.n.   AHan.!  (J  .Jraw  li„os 
Al>,   l.h  ami  CF  iMT|,en.li.ular  to  ih,,  two  ||  st.   Vuu-h 


•1 


u 


I  i  » 

■'I 


I'KACTUAI.   AMI*    IIIKOI.KTH-.U.   .iKOMKTIIV. 

HIm.w  ,|.,u.  ,Ih.  ur-H  of  ,1...  r...un„l..   hi:iV  i,  ......  .^t 

of  III..  ^\    AIM*.  " 


-)■ 


Pnm,  th..  Hainr  f|,i„j^  f,,,.n  tlio  mhu.hJ   .liu^Maiu. 

The  area  of  a  /.  is  half  that  of  a  rectangle  of  the 
•ame  base  and  altitude  as  the  a. 

l*-'0.  Draw  any  jJKm.  AliCD. 


arnVT  '^'''  *'""'   ^^^'  '''■'''•'■'""^""'^'•"  ♦••  "'«  ^^vo  I  li„,,,  AB 
Join  Bl). 


le   area 


Show  tliut,  tl.o  Mr,.,i  ,,f   t|».  n>rUMgl«.    AP.KF    =    tl 
of  the  llgiM.   A  IK, 'I). 

The  area  of  a   gm.  is  equal  to  that  of  a  rectangle 
on  the  same  base  and  between  the  same  Us  as  the 

llgm. 


/ 


AUKA*   or   TNIANri|.rN    aI«M    I'AHAM.KMMiHANM.  0.1 

•il     BxnmpltMi. 

I.   r>raw  a     .  h.v.lMu  ii.  .1.1,,  „.^  „.„.  .  :•>  ,„„..  »,mI  7A  n.m.  M..*.- 

•  r,..Un«U,  :o  n.M,.  l..,,^.  ,|„a   ,,.».  i»i...  .| ,.,,  „,  ,,..■  M  ,K. 

»  r»>«tti,Kl.,  «.-,  „„„.  \„nj,  lUi    I..,  ,«i..,  ,1...  ,.,..»  ..f  ,(,..       ■     K. 

m.l,  of  II,....  r..i..H«|.,  ,|„.|  „M.  „r...  ..f   ',,,,..   „.,   av.r..... 

1.1  >..iir  two  f.Mili-    n  \,,„r  iumMir. 

•J    M-.k..           .  AIM'.  ImvI,.k  ..      ♦,  ,.„,  ...       H  ,  ,„     ,^.,.,    ,    ^  . 

3.   I»T«H  .1  ;.  h«vi.,g  ,in  ...1..-  7;i  ...m..  .^7  „..,.   .....l  .h  ,„„.  Km.l 


4.    Fln.l  til.)  nrmx  „t  ih,.        ;  ,»        |„ ,  ,„^  ^    ,.       ^._,      ,  ,,       ^^ 
^    l"uw   .  ^.«,„.    haviMK   two   a.|j...„.    .i.|.,   «.»   ....    .,,..1  7;».n 


«.    I»mw  «  ruin,   having  li...  m.,  ,|,  ........U  4  H  .  ,n,  a...|  <.  ^  ....   .,„| 


12'J     In  a  ,,|„n.  if,,,,,.  it„.|,   ,,.|,r.Hi.|.t.   3  vmpK.    wimt  a 
«li»««N   1   w|.   iticli   n'|irt  s.ni  | 


tvn 


If    2    cm.    i.|.r,.M.ut.s     ir>    „,.,    w|„i,     .|„.^    ,„„. 
rf|iri'.s»'ntl 


rin. 


feet 


1-M    In    Survi.y..i',s    Mmsurc,    1    o|,ui„         kk)    ]i„),H        CQ    ^"^   '  , 


Fiml   til..  numJHT  ..f  .liains  in  a  niik 
Fiiul  the  nunilMT  ,,f  ,s,|i,iir..  .liains  ii, 


un  acre. 


1-24.— Bxamplea. 

>      I.   The  m,h.H  of  a  triaiiKuiar   fi.i.I   an-   3.5  .hains.  '.V.  .  luin.  an.l  •.»(» 

^\    cliauiH.     Dmw  a  .lia«r,im  an.l  «ii..l  tl. l„...  ..(   .,...,...  :„  ,.      ...  ., 

(.*kalc:    1  mm.  to  tlit;  diaiii.) 

t-      2.  Two  .i,l..,s  of  a   triangular   tid.l   un-   41    anJ    ;W  .liai.iM  a.,.!  tl... 
;    conUincU   ^   is  70.     Fii.,1  JtH  ana  in  a.ns 


r---  H_ 


nr 


u 


r«« >ri.  ,1.  AMo  TMN,..mrAi.  okoukthv. 


V t  .i;:,,,,:  r,  «■  i"";r"-  ""■■'  - - ">•■ i 


! 


.  i^  ;::;■„:•:;::';;;';;:'  :,;r,  "•"  ■"-  r  -•■  ^ 

--""'■'  "•"  -^'-^ .:;  .,r  H,;:,;,,,!;:'""'  ™ -  •-• 

'■.»i.tTOi  .  ,h„,„i .,1  |„         '       "  ■"■'"    '    ;"'■    "."I  «  .m. 

<!  «:l"„";;:":;:" ' r i-  ■"'•• "  '■■•■ ' "-  -. » ... 

v»M.     miiwHUFu  iiif  ^tiiirlir  <iiit({<)iuil.  • 


If! 


I2r».   Driiw  ,1  Ilrip  RT^jnirnt  AM 


I>mw    ,1   St..    lino  Cl>  jj  AH, 
poiiiu  V  >\\ui  {.I 

Join  PA.  Vn,  g.v,  (^n 


Hlxi     ill     CD     inurk     .i«y    t^o 


tL«^'" 


*      ^f.^fv'^l 


9€^mf^^ 


■m^ 


Tlni" 


Ai   on   the   same    base   and    between    the 
wrae    I  are  eqoal  in  area. 


I'M.    BitAmpl«ii. 

MM    h,.x.,.«  ,U  v.r...,   !•  ,„   |,K  .»„.,   .,.,„,,  ,„  „^.,,  „,  ^,^. 

J.   I»m*  •„,         AIM-.     Tl.,.M.Kl.  A.   H.  T  ..,  .^  .,     , ^;K.    ^.„ 

-•l-.w  f»,.n  Ui.v  .»!.•  .>,,.mI  in  ami.     (JS,^.  g  |j„  , 

».-a  ,1..,    ,M,.  .,p,J  „.   ,.„...     ,A...,„..,   „.,.,    r,,uuuU,  ..f   Uu.   ««,! 
I"     '"  '♦'..I   ».i.ii.|||,     ,n.  ,.,„rt|,)  "  *"•* 

'-"      l>ra.     «     rt.   „  ,|     ^.     u,|,.,     ,  ,,^    ,^,,,    ^^^ 
eoiiUiM    f|„.   rf.     .:     C,  vm     ami    M   .    .        i.  i 

»hi«    thiv..    smI..^        V|,.H.iir,.    i«.      i.v 

H<|iiHr»-H  on   III.,   two  HulvH  V  <■•     .-„ 

!><»   thn    Haiiic    with    a    it.       .» 
60  mill.   an. I  '_'.*»   nun. 


I  "   *in<l     thid     ihf 

■il«'        HUlll        of        til)* 

•  In*  M|uar<>   on 
I  III!  lilies   art» 


''"•      '^^'T"'"  "'"  ""■""  '^'''"^    *"   '"'"i "••■X  "'-'I    «...! 

I.«  nn.Hs  of    „...  .,.,,....       Con,.a..   tl...  .sum   of    „ ,.,, 

of    tl..^    M,„Hr..s    on     .1,,.     two    «i.|,..    witl.    Uh.    ar..a     of     tliL 
8«|Uun'  on   iIm-  liv|M,t«.niiMe. 

It     will     1m>     found     l];:it    • 

The  area  of  the  square  on  the  hypotenuse  of  a 
rt.-  ^  d  A  is  equal  to  the  sum  of  the  areas  of  the 
squares  on  the  two  sides. 


66 


i 


II  r 


1: 


I'lUCnCAr,    AVn   TllKOHKrirAI-   OKOMKTnv. 
I'.'H.     VUVWU'V     illllslmliMM    nf     tiM,    l.lM,M,>,iLiuM      i,,     Jj    1J7. 


I>ruw  any  rf.-^d   a    HAC. 


IWilm  .t  s.,uaro  I'.DKC  ..,,  |5('.  Thr.M.^I,  I)  ,l,,iw 
FIXJ  II  MA.  Tl.r.,n-h  K  .haw  (JKII  ||  CA.  Tluou-rl,  B 
Wraw    I'.F  II  CA.     Thnu.j.1,  C  .l.aw    CII   j!   |JA. 

VnAyxvo  CA   t„   I.  ai.,1    ISA   t.,   K.     .Join   A(J. 

Mako  au  oxatt  tnui..^  ,.i  this  r.;,M.n.  an.l  .ut  out  Ik.M, 
fiijuro  ami   (laciriir. 

Tlie  two  pieces  ..f  paj....-  aro  th.-a  rxartly  ,.,,ual. 

Vrum  on,.  pi..co  e,.t,  away  tho  tlin-o  As  l!FI>,  I)(JK  ami 
CJ'Jl.      Th,!  lenminder  is  the  sipiaro   HDKC. 

Fmni    tho    „tl,..r    pio,,.    cut    away    tl...    il„ As    \\\C 

AL(!,     A(;K.       Tl...     r.-n.ain.l.-r     will     l„.     tl...     tw,.     fi-run-s 
HFLA  an.l  AKIlC.  " 

Fit  the  six  As  ..n  ..a,.h  ..th«r  an.l  (l,..y  will  1...  f.,un.l 
to  J.O  all  ,..,ual,  an.l  as  .l.,-....  hav..  |,....n  .nk..,.  fV..,n  oa.-!. 
ot   ti...  .. :,„al   p,.v..s  „f  pap,.,-,  tl...   .•..n.ain.l,.,s   n.ust   Ik.  ,.,p,al 


aa^  w: 


*«it4'm'^>'H«4i-. 


AKKAH   OK    THIANOLEH    AN|.    I«ARAI.I.KI.O<,HAMS. 


n: 


T..st  M...  „«,„•..    IIKI.A   Uy  f..l.li„.  i,    „I.,„.    „...  tun    pairs 
«'f  UX..S  of  syMMMHrv.  an.l    i.    «ill    1„.   f.„„„|    ,„   ,,.   .^  ^    ,,^,.^. 
(•>•',  SI  14.)     Tl.us   IJKLA  is  tl...  .s.|,m,v  on   MA. 

In  th..  .sH„H.  w,,y  CAKH    will   |„.  f...,,.,!  ,..  1.  ,|.,.  „,,,,,,. 
"11  CA.  ' 

H.iuari's  oil   15A  hikI  AC. 


•'-'«■    Examples. 

I.   Draw  (wo   lim..m.K,„..,.t..   r,  .n..  un.l  (i  .„,.    i„    |.,„^„|,.     \),srn\H- 

^":::;..ar  "'•'"''•' ^'*'*' ''^  ^'- '-^    •■•' ^>-'™" 

,|  '.'.  Draw  tint,.  s,,uanH  having  si.|..H  |  i„.,  2  .„.  an.l  'J'.  i„  Mak.. 
on.  H.,ua,.    ..,„,,    ,..   u...   .„„.   of   ,1..,   „.,......     c,.....k    I,  ......Lulati.... 

a  Draw  (wo  s.,uar..8  l.avinK  hj-I.-s  IJ  i„.  ,u„|  i»,i  i„.  M,,i„.  ,,  „  •,. . 
^    H,Man.  ,.,ual  (o  ,|...  .lidWvM...  of  (1...  ,irs(  (wo.     VUrrk  l.y  .ahulado,. 

4.    Draw  (wo  s,,u,„...s  havi,.;.  .si.l.-s  «»  ..„,  an.l  (i  ..„..      Mak,-  a  (l.ir.l 

:;":::.i:;;,„: '"■• -  -' "- "-  '-■  •■ ^  > ' 

«  Draw  a  s,,„ar.  Laving  on.  ni.!,.  4  ,,„.  Draw  .a  .....on.]  snuar.- 
''""'"'"  ""•  '"••'*••     '^'—  -  ^ -.1  ..l.....k  l,v  ..ai..u.a„on.        ' 

7.    l.raw  a  s.,,un.  having  on-  si.l.  45  nnn.      Draw  a  .....n.!  sonar. 

""-'  .nn..s  (IH.  (.r.s,.      M-asnr..  us  m.!..  an,I  ..|H...k   l.y  .al.uL.ion. 

!^.    {'raw    (iirt-i-   lines    in  (l.c   ratio    I  •  »  .  v        it 

I                 .    ,.    .  ,  lano    I  ._:.{.       Draw  sou.ins  on  tli<- 

li'"-.    in.I  .liM.I..  (ho  two  Lug..r  .0  as  to  show  Ih.t    tl 
in   th..  ratio    1:4:9.                                                                        "  "'""''  ■"" 

!••    Draw  a  lin(-s,.j.n...n(    y '2  in.   i„  i,.„^,,|,, 

!•».    Draw  a  lin,.  .st.g„„.n(  ^  .-{  i„.    i„  h.„j,,|, 

II.    Draw  a  lin.>.s,.pnrht    j/.-,  i,,.    i„   h.„!.'tli. 

'-•    "■"""    -'>    '•'-^•1        •        i'.-i .,,H,a,..,al        ,,...    „.r.,. 


^T^rvT 
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I'HArTirAI.    ANr»   TIIROKKTKAI.   OROMRTItY. 


BJdcx.      Kiiiil  tlm  nn-iiM  of  l.i-       Kami  •iiiii|uui- thut   on  tliu  liv|Ntlv  iumo 

with    lint    Mlllll    of    tllKMl!    oil    tilll    Otill'l     IWl»    s'uU'H. 

13.  Draw  luiy  lim  y.rj,'iiifiit  AB.  Draw  liiH-H.^niiiitH  that  nIihII  Iks 
r.'s|M-<livily  ,/'J  times  All,  I U  lim.M  AH,  j^:.  tinuM  AM,  ^^«rtini..H 
AH,  It.. 


AC  =  |/'2  tin.  4  AH 
AD  =  /a  times  AH 
AK  ^  twiw  AB 

AF    rr:     j/ 5    tjlMfS     AH,     ft  f . 


Ill  this  (liajiiam   I'D  is  <iit  od"  fi|ii:il  tu  A(', 

Hi-: AD, 

etc. 


f''fhim'irB--:fytf~  ^ 


7Z .»!  '.^la'sJ 


CHAi'TKIf    VIU 

TlIK    <'|Kr|,K. 

130.    Draw  a  circle,  usin^'  a  n.in,  i.r  other  circulur  ..l»i(«ct. 


Si 


It  is  rt'cjiiinMl   to  tiiul  tlie  centre,  jirid   to  test    the  ;uctii;i.y 
of  the  circle. 

Mark   Uiree  points,   A,    11  and   (',   on   the  circumference. 

Draw    lines    that    would    hisect    the    ch(jrds    AJ{    and    l!C 
respectively  a>;d  cut  them  at  right    _  s. 

Produce  these  lines  to  meet  at  O. 

O  is  the  centre  of  tlu;  circle. 

Join  OA,  ()l>  andOC,  and  prove  (hat  these   lineseuinents 
are  equal. 

The  accuracy  of  the  circle   may   he  tested   hy  descrihing  a 
circle  with  centre  ()  and  radius  OA 

Draw    a    circular    arc,    usii>g    any   round    oliject,   and    HncI 
the  centre  in  the  same  manner. 
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t'HMTUAL   AN,,   TUKOUKVUm.   nKOMKTUV. 

131.   With  ....tn,  (.  „,..,  ,,H„,  ,  ,,„^^  j^^^  ^  ^.^^^^^ 


Dnvw  any  dinmctcr  AB. 

Mark  uiT  CI),   I)R   Kp    v(,    ..,, 

Bruw  iK3rpo,„licular.s  J)II,    Kl,    K.I  ,„..,  (;k   t..  AIJ. 

Meusuro    tl.eso   perjM.,„li..u|,,,    i„    ,„illi,„etr..s     and      .      u 
your  results  l,y  oHlouiati.m.     (S...  i^  127.^  '      '"'    "'""'■'* 

^.      Join    JJh    ,in(l    IK}.      Mi'imne    DF   a.i.l    Ik'    ...  i 
check  your  results  l.y  calc-uIutio„.  ^""' 

133.   With  centre  C,  draw  an V  ,.inIo      l>,. 
AH.      Mark  ttnv  noinf    |»         '"  >  "  ' '«•      '>''nv  any  ,I.;.n,eter 

I>B  and  DC  ^  "'    '^"   eueun.ierence.      Join  J)A. 
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Pn)vo  fliut  tho    _.    ADM  is  a  it. 


Tims,  if  any  point  on  the  circumference  of  a  circle 
be  joined  to  the  two  ends  of  a  diameter,  the  _ 
between  the  two  joining  lines  is  a  rt.   - . 

Test  this  witli  tlin  sct-.s(|UHr»'. 

134.   Any  rlwinl    of   a    cirrlo   .livid.-s    ih.-    circle    int..  two 
segments. 


Tl 


ins. 


a  segment  of  a  circle  is  a  (i.-me  hounded  hy  a 


cliord  and  ono  of  the  urct;  cut  oflF  by  the  chord. 


# 


II  ! 


I' 


70  |.|(A.TI.'AI-    ANI»    TIIKOKKTMAI.   .:KoMlfrUY. 

If  H..y  lH.i..t  nn   l».«    H.-   ..«  H  H,.«nM-..t,    I.     jui.n.l  to  ll.., 
.„.ls  of  thu  chonJ.  U.n    -    »H..  .....  tlu,   two  joi.nuK  hn.H  ,h 

HHi.l  to  Ih>  MX  -   in  the  segment. 

MM   iH    a  s..j;.n.-nt    »h.u,..I...I    i-y   «»"•   '•'""••    •^•'   '^"'^    *''" 
an-    A(M». 

Thm^    l.'tUTH    uro    UM.l    in    n'H.ii..«    <i    M.-K.n.nl,    >l«.'    first 
a„a  lant  U-in^  tl.on..   at  Uh^  ^'U.U  ..(    thu  ol.onl. 
Tl.«     _     ACIl    is    an     -     in    tho    svnun-ul    ACll. 
Draw   a  M-gnu-nt    Ii-sm    llmii   a  wii.i  .'inlr. 

Draw    an     -     i..    •»'<'    m-^um  nt ; I     .1...    M-nu-nt    .n-l 

the    -  . 

135.  Tho     i.ro,H,siti..u     i..    §  1:5:5    u.ay    now     l.e    MuUhI     h,s 

follow  H : — 

The   -  in  a  semi-circle  is  a  rt.   -. 

Ui\.    l.raw  any  .irol.-.   uu.l   <l.avv   a  chor.1    Al!  .ul.ing  oil 
tho  wgnioiit  ACll. 


Draw  any    nuiiilKT  of 
the  segment  ACB. 


s,    ACI5,    A  1)1'.,    AKl'.,    .to.,    in 


TilK  riMii.ir. 


in 


71 


your   wnrk  IM  ..om.,..    ,|,.,  „•...•!„«  .ill   I.   ^.,„..,    ,..  ,;, 


rf  y, 

rxiufly   ill   (>/».  i,    (jis,*. 
Thus  : 


s  in  the  same  sejrment  of  a   circle   am 
equal  to  each  other.  *^® 


I  >mw 


"•.ikiii;,'  tlie  (.xterior    _     |!('lv 


M)lk«!      ii       t|;u'i(|>r      of 


•\l»ll      ;i,„l      ill      |1„.     (i.Hi,,.'     tu 


-       CIv        t    w.II    iH,    f,n,„,,    t,.,,  ^,,,.    ^^^^,  - 

t^'Kcther  mak.-  up  tlir  si.    _    ACK.  ^ 

memT  thi  "  "".<"•'»,<«"<'"  »  "role  into  two   seg. 


^ 


71  |'l(\irH\|,     VVII    TIIWMiKTHAI.   fiKMMK.rUV. 

(h,    lllKitlM-r    »liy    ni    sliillll,,'    ill"    ^.^ll|.•    |>iU|Mwili«lli: 

If  a  quadrilateral  be  inscribed  in  a  circle  Its 
opposite      s  are  together  equal  to  two  right  -  s. 

It  r..ll..WH  hIh«»,  siiMi-   _    VA'W  is  «'.|uiil  to  -    Al>r.,  tliiit  :— 

If  one  side  of  a  quadrilateral,  inscribed  in  t.  circle, 
be  produced,  the  exterior  thus  formed  is  equal  to 
the  remote  interior   -   of  the  quadrilateral. 

T«'Ht  »h«^f  |iiu|H.siti«>iiH  !»}'  u>nv^  tin-  jirotnicUjr. 


'    1 


i:«H.    ExainpleH 

I.  I»iiiw  ii  .inl.'.  iimI  I\»"  .liMi.k  M!,  (  l»,  iiiiriMf.  iiiij^  iil  K, 
williih  till-  .ii-lr,  join  AC  .11-1  r.l>.  Sh-.u  llul  tlif  /•*  »{  ,  ACK 
ar ,|,..iis,.ly  .M'"!    <"   <'"'    ^ "  "^    ^    '''"''•     ^''""''    ^'"'   •^•.i'"'""'" 

tliat    rnlil.lill    till-   dllliil     /  s. 

Jniii  .M»  an.l  \\i',  aii.l  kIh.w  tli't  tlir  /s  of  ,  AKI»  an: 
rf>*|x>tivily  «<|il.il   t'l  til'-    Z    of         (Kll. 

•J.  Krniii  a  puiiii  r  ..iiisi.l."  a  .in  Ir  draw  two  hI.  liiitx  I'All  anil 
rCI),  riiiliii,'  111.'  .  uniinf.  r.iic'  ai  A  U.  ('  and  D.  .l"iii  AC  ami 
ni),  uii.l  sl«..w  that  th.-  /■>  of  .  ,  I'AC  an'  r.-|MMtiv,  ly  .-inal  to  llic 
Zh  of  \  IMU).  .loin  Al>  and  I'.C,  and  sli..w  tlial  llir  Zh  of  ,\ 
PAD  an-  n--iKi  tivily  cin;  il    !■     tli.'    Z  ■*  >>i      .   I'HC. 

:{  l>i,i\v  a  tin.r  of  any  inliiis.  In«ciil«'  an  (••luilalcial  ,',  in  Hif 
rinl.v  Draw  an  Z  in  »arli  of  tin'  tiinc  w;;ni<nl.-<  oul>idr  of  tii.-  .  . 
M.aHMv  llif  ^H  with  liie  jin.tra.toi.  Sliow  liiat  eat  li  Z  nlioulil  l>f 
cxaitly   l-'t»  . 

4.  InM.TilM-  any  s.  iln,.  ^  ni  a  cinlr.  Draw  ,in  Z  in  fa.ii  of  tlu« 
thn-o  H.-)im.'ntH  oul-.d.-   ti,.'   .  M.a>ur.-   11..-    /  s  w  itli  Ii..- |,n.t  ra.tor 

and  a<id  tii«-  n-sidts      Siinw  lliat   lli.-  sum  should  ».<•  i'\a<lly  SCO. 

r>.    Inscril..-    any    tra[K-/.iuni    in    a    <ii<lr.      M.asnn-    th.-     ,;  s    in    iho 

four   s.-_'ni.iil-<    ontsid,'    tii<-    traiM/iiiin    and    iuh\    your    icsull-* >w 

that  tiif  Sinn  fluruM  Iw  txaolly  .'it'i . 


in 


rit. 


«.     I»t..«     .U.N     .,,,1..     „..|     .,„„,..    j,      j_^|_ 

-..Ml  i..  i..,.«.i,  ,..„...  r...iM.,.  M .....,,.,    .;;"7''  •■>  ■'■• ' 

-s'"...",. ...,  .,n,s  «.Hi..,f  , ,,^..„.       '"""  "'"  •-'""- 

I".     I>I.HV      111-,      I  t    ■   /  (I  #'•  .. 

^v ^.. :;.„.,.■.....,,:: ^'""" '"'•- ••"■  . 

Wi-l  i.  ,1,..  „.,.,..„,,  ..f  ,,..  '-"'•""■•'■—■..  tl..:.„-..|c. 

Ill  till-  M-iiii.ii  Aril' 

Alt?  ur,   ot   th.     ^    "'    til"  H..all,.rM. -,.„,„..„,  ,.,ri,y 

^  ii'i^   ,-    .....I   Ws     .■...,«.,  t.v.iv.      M.....,,,,.  ,|„.  ,,..,„, 

.y;  '•'»•   t'oiiMrli.t  (III    ,.,!M'.|.H  l,M.,.,il      I 

^  j^^  ^  -  •  - •"-  .•...  ....;,:':v:l';:::;;:;;;::v  ,;::;:..•''■•  -'• 

T-''-  '-..I  A  I.M1.0  .i.i.|,ile  ,...nt  ,.f  nr  ..,,..,,,  ,  ""'"" 

/>  Jill  1  (•  I''  •     •"    '  .»'«ii>iiir.. 

.    /      I-    •■u„s,n„.t    -v     -     Al'.c.  having   a   .     s   ,.,„        '     V    - 


7n 


VH 


Attn  Al.    A^l»   TimOKKTH  Al.   nMiUKTHV. 


\:VX    l»m>v    <i  M     liiH-    All    iumI    iiifwk    II    |-.ihl    <'    H.at    U 

M'>t.    IM     ill**     illX'. 

X. 


.c 


*     *\ 


|'"i.Mii   «'  tir.ivv    en    |MH.,ii.li«uliir    t«>   Ah 

With    .riitn*   «'    aii.l    m.lius   Kiv.U.r    U.aii     A  I'.    .IrMi.h.     it 


CIITU'. 


Tli«'  «ii«l«'  «•»•'*    M5  in   I  v..  jMiiiiU. 

If  the  distance  ftom  the  centre  of  a  circle  to  a 
St.  linu  18  less  than  the  radius  of  the  circle,  the 
circle  cuts  the  st.  line  m  two  points. 

Draw  il.<'  <iiai;iuiu  .1-4,11.1,  h.u  lMill^i..,^'  1 1.-  >  Inf^  "f  il... 
circlo  It'^-i  tliHii  tin-  p.'rj    mliriii  n-. 


Tlio  oiii:  K'S  nut  iiif.'t    tlio  st.    1i'  ". 


TANIIKNTN. 


1 
f 

■ri 

i 


T7 


If  the  diitance  from  tho  c«ntr«  of  a  circlt  to  a  it 
Unt  ii  irreftier  thaii  the  radiui  of  tht  circl..  tht 
circlo  dooa  not  meet  the  line. 

to  Ifio  i«fr|M.iMlicii|iir. 


Tlio  oirt'lo  just  iiM'otH  iho  lino  nt   tli 

IK.f    cut    till)   liiu.. 


Ih'    |M.int    I)    l.iii   ii<Ki{| 


HO.  A.t.  li„M  wl.i..|,  „.,.Hs  a  .ir.l..  In.r  .|...s  „..t  ruf 
-  .  H  call,.I  n  tangent  ...  .1...  ci,.|,.;  ..,,  is  sanl  ...  touch 
111*'  cinlc. 


fl"'  point  of  contact. 

I  n    The  radius  drawn  to  the  point  of  contact  of  a 
tangent  is  perpendicular  to  the  tangent. 

14-J.    \V.,h   ....„„...    C    .haw    ...ny   nnl...        Mark     anv    ,...inl 
A  on   I  lie  lir.uuiCcri-m'*'. 
J'liii    AC. 
Tlir..u:,'li    A    .|,aw    i   >(     ! 


II. \  l>   j'<r|«>ri.lrriiiar   !•>    .\(^ 

"II     tin-    <ir.|||llf.|r|„.,.^ 


>   j>'>ltlt 
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i^ 
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1.8 
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U:y    I'l.oni.KM  :  T..   .Iniw    a    tan.i,'.-nt    t..  a  .-i.vl..  fm.n   an 
«'xt«'iiiiil    iMiiiil. 

With  catrc  C  .Iraw  any  cin-l...      Mark   a  ,...i,.t  I' ,...ts..l. 


It  is  rciuirecl  to  draw  a  tan^.-nt  t...  the   circle   from    the 
point  P. 
Join  CP. 
Bisect  CP  at  A. 

With  centre  A  an.l   radius   Al>,  .l.-s.-rihe  a  circle,  culling 
the  fust  cirdt^  at   D  and   K. 
J.. in  PI)  and  VV. 

The.i    PI)    and    PF    an     l...tli    tangents    drawn    from    the 
point  P  to  the  circle. 

Join  CD. 

The    _    CDP   is  a  rt.    _    (^  135^,  and   therefore   PD  is  a 


tantjent  to 


Ih..  circle   DKP  (§141). 


the 


TANfJK.NTS  — KXAMpr.KS. 

'»»     Examplen. 
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I.    Draw  a  .„.  lo  .,f  .a.l.u.   4  .,...,  an,l    i„    ,|...   cir.  I.  ,.1,.,..  a  .lu.r.l 
8.n.  >„  I,,,y,h.     I,,,,,,.,,  ,,..,,„,„.,i,„,,,r  f.o„.  tl...  ...■„,..  tu  tl,..  .I.onl 

U     an.l  ....asuru  tl.o  l..„gth  of  ,lu,  ,H.r,K.,ulicular,     Cl,..!,  vuur  ..s..!,  I.v' 

\     t-Mu-iilution.  •  •' 

2.    In   a   .in  I,.   „f    ra.iii.s   :,  .,„..   ,,|,..,.   „   ..,„„,,    ,    ,,„      ,„„ 
■    m..a«»r.,  Its  <l,sta„..,.  fn.m  .1...  .■ ,.•      ci,.,,  |,    , .,,„.„„ 

•A.    Draw  a  .ir.-lo  of  .a.liuH   45   nun.       D.au   ,. I    .   a  .Ii.,a 

ehei-k  jour  itsult. 

4.  In   a   circle   of    .a,!,,...  .m  mn..    ,.|a.  ,•   h  ch,.nl   a.    a  .lis.an...   of 
^.^.nm.    fn.n.    the    centre.       MeaMue    the    .Ih..,!    |    .......k    .our 

5.  Draw  a  circle  of    ra.lins  4  en..      Take  :t  ,,..int  <,  ,.„,   fr the 

centre  of   the  eirdc.      Fr..n,    this   point   .Iraw'.wo   tan^.n.s  to   th. 

7^JXr '"'  '^"«'" '' '''-'  ""«-^ ' ''-'  y"-  -"^^ 

^     6    Draw  a  .ir.le   of  rmliu.  n  cm.     Mark  ..  ,,oin.    7  ..„.  f.on.  th.- 
measure  the    Z    between   the  tangents. 

7.  Draw  a  circle  with  a   ra.lins  of   3  en,.     M.uk   anv  ,M.int   A  on 
he  crcumferenee,  an.l  fron.  this   ,...int  .haw  a    tan«..nt   AH  4  en 

the  centre    an.Ihn.l  a   point,  in  this  lin...  from  whi.h  the   tan-en. 
point  from  the  centre  an.l  elu.k  your  result. 

9.  Mark  two   points  A   an.l     U   7  ..n.    apart.     Draw   two   st.   linos 
from  A  such   that   the  length  ..f  the  perpen.ii.ulur  fn.n.    i!  to  .-ithe 
of  them  IS  4  em. 

10.  Draw  a  circle   of  ra.lius   C   cm.     Mark  a  point  ]'  4   .,„.    fn,„, 
the  centre.      Draw  a  chor.l   thr.n.gh  I»  «ueh  that  the   ,K.rp..n.licular 

length  of  the  chor.l  an.l  check  y.,nr  ,..„}.    !,v  eah-ulation 
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PIIACTK'AL    AM)   TIlKOUKTIt  Al<    OKoMKTUY, 


II.  iMiiw  a  <  inln  of  iiiili'ix  :<(!  niiii.  Mark  any  |Miiiil  I'  \«iilii>iit 
tint  ciirlc  IliaW  It  Ht.  lino  fiiini  I'  Mli-li  thai  tin'  rliutil  nil  nil'  on 
it  l»y  til"  nirclo  Ih  4  cm.   in  iLiiglh. 

I'2.   Draw  ii  cinli!  of  radiim  47   miii.     Mark  a  [>">iiil    I'    I   < m.  fiMni 

lliii  ctMlio.     Draw  two  (IuikIh  tliroii^^li    1',  t-atli  of  win.  Ii   i-<  (>,'•  i 

ill  li'ii^tli. 

Insckihkd  and   KmCHIIIKI)  <'ik«'i.k.s. 

145.    I>ni\v  luiy   A   AIH'. 


c  e  A 

Bisect  tlio  :.8  B  and  C,  and  pr(»<luco  the  bisectors  t«t 
meet  at  T.  From  I  draw  perj>eii<li(ulars  ID,  IE,  IF  to 
BC,  CA  and  AB  respectively. 

Show  th;it  these  three  j)er|)t'ii(iiciil.irs  aic  ((inal  to  cju-h 
Other.     (!^   110.) 

Pniw  a  circle  with  centre    I    to   pass    throiii,di    the    three 

=  nts  1).   K,   F. 

Then,  hecause  the  z.  s  at  I),  E  and  F  are  right  ^  s,  the 
sides  of  the  A   ABC  are  tangents  to  this  circle.    (§  141.) 

140.  When  a  circle  is  drawn  wilh-n  ..  A,  such  that  the 
three  sides  of  the   A   are  tangents  to    the   circle,  it    is   said 

to  Ihj  inscribed  in  the  A,  and  is  called  the  inscribed 
circle  of  the  A. 
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P'-.Klucn  AI5  a.i.l  AC  t..  JI  h„,|   ,<       It;      .      . 

-""'' -' • '-™  Vi:i;:: ::::: 


at  L 

Ihtiw 
A,  (iiul 
each  otl 


show    ti.-Lf    tl       ..  ''"'"    "•''■^  "^   tl'« 


With    coMiro    L    (iriw    «.     ,.:..  i       .1 
sicks  of  ,ho   A.  '*     '"""'"'^    ^''"    ♦'-'^ 


11«.   When  a  circ-I.    Ii,.,s    wi,h„ut    a    a     -tn,!    fo..  I 

-^-;;  th. ......._,,,,., ^,.,.;^- -^'^^^^^^^^^^^^^ 

escribed  Circle  Of  the  A 

«'-•   that  a   A    has  thn.  ...nh,-.!  .i...,,,. 


one 
.■111 


«;«pr.c* 


H2 


I'HAl  THAI.    AM-    THKOIIKTICAI.   <lKOMKrKV. 


I  •'.».  -  ExampleM. 


liiMi  I  iIh'  a  rir<-U«  in 


1.  Diau    a  u  .   Ii   >i<|c"^  .VJ,   .*)((    liiiil    <>0  liilii. 
thit  ,'  ,,  iiikI  iiica-^iin-  IIk'  lailiiiN. 

|)riiw  till-  I  line  <•><  rilHil  ciicli'M,  uihI  rii>a-«tii<'  lln'  nulii. 

2.  I>raw  11  ,\  with  hiiIi-m  a,  4  aiiil  •'»  indii-H.  l»niw  Uh-  four  rirolM 
that  touch  thii  thifc  Mi«!<H  of  the  .  ,,  iirnl   im-iiMiirf  tliiii   iM>lii. 

3.  Draw  ft  ,  ,  with  >*u\vn  40,  40  ami  4S   tiiin.       Ki.iw  lh.«  iiwrilH-d 
••     I       ami  throe  ew  rilnil  cirrliH,  iuhI  na-axurf  the  nwlii. 

4.  Miiko  nil  Z  i>f  4.T.  DfwrilKj  ii  cinlf  "f  U  <iii.  iiMliiix  thivt  hiw 
tho  two  nrniH  of  tlio  Z  for  t:inj{fiit8.  Mtiwiiuf  lli<-  iliMtmici-  from  tho 
vertex  of  tho   Z   to  t)>o  i»iiiio  of  tlio  lirilo. 

n.  Miiko  un  Z  of  .'i"'.  IK-HcrilH^  a  <ir.  l.i  of  4  mi.  ni.liiiH  to  toiuh 
U)th  (Uiim  of  tho  Z .  Mfiisuro  tho  diMlaiicf  from  Ihu  vorlix  of  tlio 
Z    to  tho  coiitro  of  tho  eirclo. 

6.  Mftko  nil  Z  HAC  of  4."  Fiiul  ft  pt.  1'  s»«h  that  its  (listftnco 
from  AB  is  3  cm.,  iiixl  its  ilixt.iiioo  from  AC  iw   t  cm.     M«nsure  PA. 

7.  Miiko  an  I  BAC  of  «0°.  Fiiul  n  iiolnt  V  sue  h  that  it;«  .listanco 
from  AB  ih  4  cm.  ai-.d  its  ilistaiico  from  AC  is  5  cm.      Moaxuro  AP. 

8.  Mako  ft  rectangle  48  mm.  hy  64  mm.  CircumscrilM)  a  circle 
about  tho  rectangle,  ami  meaHure  tho  radiuH. 

9.  Draw  a  circle  of  radius  .T  cm.  In  the  circle  place  a  chonl 
.^'»  mm.  in  length,  Fiml  two  points  in  tho  circumfereiu  o  e<|uidistaiit 
from  tho  ends  of  tho  chord.  Mfasuie  the  diHtances  of  the  points 
from  tho  ends  of  the  chord,  and  check  your  results  hy  calculation. 

10.  Draw  n  .square  with  «  cm.  8i<le.  Inscrilto  a  circle  in  tho 
s(iuare.     Measure  the  radius  of  the  circle 

11.  Draw  a  circle  of  radius  4  cm.  Draw  two  tang»nt.<,  to  tho 
circle,  to  contain  an  L  of  Wf.  Measure  tlie  diHtam";  from  tho 
centre  to  tho  point  of  inter.section  of  the  tangents. 

12.  Draw  ft  circle  of  45  mm.  radius.  1)>mw  two  tangents  to 
contain  an  Z  of  4.")'.  Measure  the  st.  line-segment  joining  the  points 
of  contact. 

The  St.  line  joining  the  points  of  contact  of  two  tangents  to  a 
circle  is  called  llio  chord  of  contact. 


rONTACT   or    CIRil.M. 
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•n.lrH.|iu.U,,„.    .1........  H  .i... ..     v..  ^"h  "•-..•   A 

^""  •""" '-•  <••, ...,.  i,:;;:;;;.^  ' •  "•  •"- 

H.   I»ntw   ,»    lin...H,.Km.„i    All   5   .„,.    i„    i,,,„„,      »..,,  ,        ^ 

an.1   nuliiH   H   ,„..    ,1..,,.hu,   „   ,,■,„,.  '  "-'"•     ^y"'   ''".n.   A 

1.    ,  »'iMii.        iii.m      (111-     oiiiiliKiii    .    |,,|,|    ,,f    11,,,,.:.    I  , 


Contact  <»f  Ciuoikh. 
150.   Draw    imv    liiK'-somiM-ni      \l»       \i,.„i,  ^ 


# 
"^1^ 


With   contro   A    and    rmlius    A(;    .I^scHh.    ..    ,.i,v|,.     an.l 
w.th  centre   M  and  n.lius   UC  .I.-scril.  a  circl.. 

Tl.rouyh  C  draw   DE  perpondirulur  f,.  A  P.. 
I>K  is  a  coumv.n  tan,^enfc  .„  ,|,e  tw.,  <M-n.|e.s.     One  oirolo 
^  on   one   side   of    HK   and    t....   ot,.r   o„    n;   .t^:^^^ 

^ U  ir  '   '-'-  ^"-^  ^ '    '^'^  -'^  '^^- 
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PKACTirAt.    ANI>    TIIKOKKTICAl.    OKONKTHV. 


Tlio  two  I'iii-icH  unt  huiil  i«i  ioikIi  externally  hi  itir 
poiiii  ('. 

If  two  circles  touch  externally,  the  distance 
between  their  centres  is  equal  to  the  sum  of  their 
radii. 

Iftl.  I>mw  luiy  liiit>-Mi>(;iii«>iit  All.  Murk  n  {Mtint,  (J  in 
AU  |>r<Miut-i-4l, 


I  1 


Willi  (•••iitris  A  uikI  15,  hihI  nidii  AC  urMi  ISC  ri'speo- 
tively,  <l«'scrilM^  circles. 

Tlirnuj^h  (!  (Iruw   l)K  iM'rjMMidiculiir  to  AC. 

'Die  two  circles  touch  t'a<-h  otlicr  internally,  ami  eiich 
touclu's  tho  coiiininn  tjin<jput,  !it  tlio  jM»iiifc  C. 

If  two  circles  touch  internally,  the  distance 
between  their  centres  is  equal  to  the  difference  of 
their  radii. 


: 


8n 


I.   I>».iw   a   lit...  «.«,„,.„,    .xit  „ 
Willi   .....ariH   .It   A   an.l    It     ..  I  l»'«w  iHo  .„.U, 

-....niMlly.  '    " '    ""'"    '"    '•■"-•'..4,..-,  „..a,..„.|; 

-.   Draw    i\    liiM*  Mpi/nicnt    ah  •»     .  i 

li.l.M.ally.  ^'•^'    ''"'*^    '^'•'   "'■l"«  tiMl  l.Mu,, 

.«.    Dr-Mv  thriM.  cJnl.H  HJih  ra.lii    -l    •.»  ..,  .    ... 

t'""  IMS  tl...  uthor  two  uM..r,n,lI.v.  "  ' ""  ''  "'  "'"^'' 

4.    Dniw  II  cinl,,  (if  riwliim  n  ,,„        .1 

■•'  • —I...  -p.. «,« ,;,:;„';„;;:;,;;,: ^  ""■■""" - 

.^ii'irj.it':,,;;'::,"'^;-'  •","■ ■'  - • • '- 

'■  ••'  - '.  ..1:: "  ;;;:■.::,;:■::;.;,:;;; '  - '■ 

«■    I'r.iw  ,t   /,    AMC   with   si.|.„  r.     |'>  «,„|    n 
«ir.  I. .,  with  fimr..!  A    M  „„,i  ,.  ''^   ""       "•'**    'I'".- 

•'•••••<'•--.....;:;,;  t.:rE:;:i^;: ""^^'"'•' <- 

7.  CunHtnR.tth..  ,^  AlMMmvinKa        r,  .„,     K-. 

•■♦.•».  Dra, »,..,.. ,,,..,.^  wi.h*:...nt,..;; ,;'.,:, c';"'"";'"r 

H".l.  that  the  ,,.ir,k...   with   «...„„,.H    M  an.1     •     .  ••-|--H.v..l,v. 

"•■' "'■•■" "» ^'-"  -"  '■ -'^:i:u,:'''';i::;;:;;r;,:::' 

• 0 "... I. '.' r.: !::"',  r;;::'!'-  '"r "  •  ■" ' 


Smti.AH  Tmiaihui.km, 
ir,.T  Cm.  u  i.umUr  .  /  nl-ip*  of  w.«pI,  or  of  ».(.(?  |«»^l..  U«ir.l. 

of    llilTlTI'Ill    llllKlllH. 

FftuhMi  thn'o  of    Ihom  tom«lhi<r  to   forni  ft   A.    *»»'•  *»"« 
pill  ttt  t'ticli  (oriM'r 


Tl.«  flKur«  is  riui.l,  Hmt  U,  Itn  e»..i|»«  c.iiii.ot  In,  i']munM 
without  iHjiitliti^  or  twi»tiiig  the  itriiw. 

Th«  Hi/o  «.f  the  _H  cuniiot  Ui  ch.inK.'.l  with.mt  ehuHKiiiK 
the  lenjjthH  of  the  Hiilen  of  the  /.. 

TIiuh:  When  the  sldei  of  a  /.  are  of  fixed  length, 
the  i- 1*  are  of  fixed  sixe. 

15 1.  In  th  »mo  manner,  f.isten  tour  ..f  the  Mtrips 
together  to  form  n  quiulrihiternl. 

The  quiulrihiteral  in  not  rishl.      Us  shai-*'  may  \m  clian«e.l 
by  pressing  two  of  the  opiKisito  comern  towani.s  each  ..iher, 
or  hy  drawing  th»  in  apart,   and    tl.us    the   nizo   of  each    i. 
„my  \^  eha..«e<:.  although  the  sum  of  the  four  ^  8  is  always 
eijual  to  four  rt.   _  h. 

If,  for  a  qcadrilateral,  only  the  length.s  ..f  the  four 
HideJ  are  gn-en,  the  tjuad.ilatrr.d  may  l»c-  made  of  dim-rent 
shapes,  but  wlieu,  iu  addition  to  the  lengths  of   the  sides, 
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^^^:!Wi'.ai 


••miMM    TMIANlil.M 


iT 


;:;::7 '"' ''^^ ^h- -.r u... ., 


I  It    n    rt«,.r.     has    ,„..r..    tl.an    (.,u,    -tmhUt     ,i,l...     ,      ■ 

'•■»•'*     BxHtnplAH. 

•  '         "       ^•"■"r     II...   /« 
-    l»r..H   ll...      .   MM-    „  ,„    ,,        . 

....        .,       M    ,.,i,.    ||„.    /^ 

Z«.  '-^'  M'  i-m.     Ill,    , ,,(„,, 

■y    I'rawr  a  ,H.n,„«.M,   AIU|.|:.    Imm..;,    ...1..,  -I     1    «    -    ^ 

.■^.t-..;?.t.';:;;:;'::',,'^,::;r  ■■'  ■•  ■'"■•,""■"■" - - 

iwuo  AH.   J,i    u,       ^^^      ,„,   p,,  ,^^.  ^    ^.^ 


B 


Thus    '»'•'        KF 

Coiiipur.'  the    _  s,  u.iri' 


"H  "r    th«  prtii,  (,.t„r 


M 


«   A.    .   K        .    It. 


Il  will  \m   fiMiiitl    liiiti    .    |> 
-  ¥       ^  r 

Mi»k««  mny  t.ilM'r   .  .,   ihit  >,i«|,.^  „f    wliii  li    An-    ri«»|»«<«>ti« 
ill  llio  »Aiin»  nitio  I..  i|it«  Hiii«.H  of   ,  ,    AlU*. 


K..r    .Miini-I..,     if    CIIK    I-    .1     .-,    Iiiiviiiif    *'"    ~  ' 

AM  j 
IS  K              — 

-  -T— 7     -      s'.l,    It   «lll    Int  fuUMii   llial    -     II    «     ^    II,  4. 

-  i  A  rtn.l    ^   K         _   ('. 

Tlitix:  If  ,\§  have  their  lidei  in  the  tame  p 
portion,  the  ^  i  of  one  a  are  reipectively  equal 
the  ^1  of  the  other,  the  equal  -i  being  oppoi 
to  the  correipondinff  eidet. 

157.  Dniw  ttiiy   A    AIJC,  aiMJ  any  Iiin«-..«';(mi.nt  KF. 


At  E  and  F  iruik.^   _«  I>I]F  iim'  f>FK  n'sjK'rtiveiy  wji 
U)    >s  H  Hii.l  C.      Then    _    D   -    ^    A. 


Jl 


"^Qt^'M 


^    II.  <mm| 


I  ^  UK 

li  "    HO 


ime  pro- 
equal  to 
oppoiite 

\,  F.F. 


ely  p«iufil 


^'.1 


M.V.M,..     I  I,..    „.».,    ..,     ,1..      


»o  the      »  of  anoth  r'7he  .tZ  '''^'.''^'^y  -<»u«l 

proportion,  corroipondinir  1,.*    !     *'' .*"  ^^'^  «»»•« 
cquul      ,.  P«"«in«:  «ule«  biMn,f  thone  oppoaitt 


'•;'^-    '^^"  An    «hi.|,    I,,.,..   „ 

,.v,    „  •  ""••'"•-'  Similar      s. 


'»- -H .,r '.../...,,;,;,""  ^••''•"•^' "....I... 

•"I"''   ♦••   "••■        ^..f  ,1...  '     '"""     "'••     -^    "t   ...... 

-  "i  .<r   III.-   ,,i|i..r,    |,„,     ,(„,:..      .  , 

»"..'.•  |..M|N,r,,.,„  """     ^"''•■'    n..|     i„   ,|„. 

j-i'''- '"'■■:'::/!:;;::  ■::;:■;:•, ^ """'■■'■■■' 

-<  "f  u '     '"   •■■■' '-'ly  .: ,J,.. 


M<t 


•'(Nil      I..    t|„. 

''■'" '"  ""•  -  ..f  .1 ,1,..,  ,1^.  "■;""■"'■*■  '-i—'-iv 


1     ~ '"■    "''"••■  ;    or,     ,f     , 

i   •'•|'"l  '•.  111. 


-   '"I'lal     t.,     ,|„.  .  ""  -^  of  '.no  r..s,.,.,-;iv,. 

-^  "'  til.-      oti,,.,-  .^...1           ,  .       ' 

''  =  ■'— |".n.i,n;.      si.l.-s  i„  ,1,,.                ■  '"         •'••"  ''•'^"      til.. 

,,   Similar  polviron,;  '  i""i'""i'-".  U.U    talie 


ir 

•alietl 


1 


uo 


I'KACTKAU   ANI>   TIIKOUKTHAI,   liKOMKTUY. 


Ilii — Examples. 


1.  Hiiiw  11.  ,  AIM'.  Hi«<<t  All  at  1>.  'nir..ii;,'h  1>  <lmw  l»K  !  1^ 
iii.-.liiij,'  AC  al  K.  Slinw  tliat  .  .  AI>K  i>t  ninnlar  t<.  .  AIM 
Miiisun;  1)K  an.l  .lu-.k  your  r.Hult  l.y  .•..m|miiM«  it  with  llii-  U-iigt 
of  lie.     Mt  isiiif  AK  ami  <Ji«'ik  y.mr  rvsiilt. 

2.  Draw  any  .  AIMJ.  In  All  takr  any  ix.int  D.  iMaw  DK 
lie  in.rtinj,'  A(!  at  K.  M.a«un-  tho  si.l.s  of  ll.r  /  h  ADK  an.l  Al! 
unci  tluik  your  nsiiliM. 

3.  Draw  any  \  AIM'.  lVo.ln...  AH  to  any  i.oinl  D.  Tliroii,. 
I)  .haw  I>K  lU'  ui.rlin;,'  AC  i.r.Mlu.-.Ml  at  K.  Mtasuro  tliu  Hid 
of  i_,H  ADK,  AllC  an.l  .  li.rk  y.air  results. 

Thronj^h  I)  -Iraw  DF  CA  n..M.|in«  Cll  pnHlu..-.!  at  K.  M.-asu 
the  si.lcs  of      .   IIDK  and  chi-ik  your  nsults. 

4  Draw  aiiv  cir.Io  an.l  mark  a  point  K  within  tli.^  cinl 
Through  K  .haw  any  two  ch..nl.  AKH.  CKD.  Join  A(J  an.l  15 
Show  that  /,  AKC  iM  similar  to  .  .  UKD.  Mt-anuro  AK,  Ell,  C 
KD  and  du'tk  your  risultH. 

Constnut  a  n-(tan<,'l.-  havinj;  its  a.lja.cnt  si.lo«  .-.inal  to  AK  a 
KIl ;  and  anoth.r  having  it.s  adja.'.M.t  si.l.-s  I'Mual  to  CK  an.l  K 
Show  that  the  two  r..tangl.-M  are  o.iual  in  arta.  (iivc  a  gene 
statement  of  whicli  this  last  result  is  an  illustration. 

T).  KeiHMt    the    last    example     throughout,     taking     the     i)oint 
outside  of  tlie  circle. 

6.  Draw  a  ',  MMJ  having  11  Z  =  T.T  ,  Z  C  =  S.V  and  a  5  c 
Make  a  similar  /  ,  having  the  short-st  si.le  f.  en..;  an.l  .he.-L  y. 
result  l.y  measuring  and  c.mparing  the   ninaining   sides   of   the  / 

7.  Draw  a  /.  AIM',  having  Z  11  =  :^••^  Z  C  -  45'  an.l  a  = 
inches.  Make  a  similar  ,^  having  the  shortest  side  one  ineh  ;  i 
check  your  result. 


-'Mij^^)^^m^ 


A  aim;. 

lie   li'Mj^th 


raw  DK   I 
and  AliC 


'riiroiijili 


Measure 

u\      ciirlr. 

an.l   Bl). 
EI!,  C'K. 

o  AK  ami 

-:  an.l  KD. 

a   general 

jKjint    K 

a  5  cm. 
dice',  jour 
jf    the  /  s. 

imd  a  =  3 
inch ;    and 


''IV/.SIO.V    (,K     V     I   IV..  w.. 

'"•     V    MNK  .SK»i.\|K\T    INTO 

Ifi3.    Draw  ,my  Ii„o-.so;.„„.,„   Al!. 

''  ''  "''"'""^  ^"  '''^'''^   -^'^  i'-"  t,.,.....  .,.„,,  ,.,,,^ 


'J  I 


I 


i^x 


i^>oni  A  draw  .-iny  st  I.,...    \  v 

^p"-'.""    .^    ""•'      "    ■<'■"-  <'l-    ."Kl  ,.,,     „„,. „. 

Al>   in   h    tiiui   (J.  "       '''  •■>"'in<,' 

•^'-v   that  AFo.,«.Hls.  ....eu.inj  of     Vl"      .,  ,    ., 


'"^-Examples. 
'.   Hraw  a  liiK..s....ni(.,>f   o    .       •     , 

--  ^-:ir  J;;:r:;;;„;::'  ""■"" " ' ■-  -«'  ..-. 
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IM(A(TI(;AI.    ami   rilKOUKItrAI.    «}M»MKTKY. 


^■■T^; 


12 

4.    Mak<'  n  liim-Mii-mi  III  imlns  in  1<  ii^^lli. 


5.    Miikc  a  liin  •.sii,'in«iit      .'    imlics  in  li  iij^lli. 


U.    Miki'  :i  liiH'  w  ;,'m<iil      ,    -  iiiili.  s  in  U  ii>;tli. 
7.   Uniw  any  line-«tgiiiinl  All. 


Through  A  ilraw  any  st.  lint-  A(^ ;  ami  tlinuigli  15  draw  IM!  ||  A 
From  AC  lut  olF  any  ctHivcnient  unit  AD,  ami  fniiii  W<  cut  < 
BK  iMjual  to  four  times  AD.  Join  UK  cutting  AH  ut  F.  Shi 
that  AF  C4ual8  ono-Hfih  of  A 15. 

8.  Draw  a  lim;  segment  72  mm.  in  length  ;  and  cut  off  one-six 
of  it,   using  the  iiictho<l  of  Kxami>lt'  7. 

9.  Draw  a  lim-segmeiit  (».")  iiiiii.  in  length  ;  and  divide  it  in  t 
ratio  'i  :  3,  liy  the  method  of  Kxainple  7. 

10.  Draw  any  line-segment;  ami  <livide  it  in  the  ratio  1  :  j 
Chock  your  residt  hy  (oiistrueting  a  line-segment  j  .>  limes  t 
smaller  part,  and  comparing  it  with  the  larger  part. 


11,    Draw   any    tliree    line-segments   A15,    C   and    D.       Divide   j 

A  F,        ( ' 

into   two   parts   AF.   .uid    KB    .such    that         ^   =    j^-      Measure    t 

line-segmcuta  aud  check  your  work  by  cakulutiou. 


)nn 


or:;;:;:;::::';;:"::;"-;''-  -r  -■■ "-  -- 


I  W'hiit  fi,icti„„  „t  „„  j„,,||   1^  ^,|jj 


Show   ,|,„t    .he    ,lia,.,„„,  ,,,,,  „„,,,,    t,,„,    „„,   , 

""■"  '"•■"  °-  '-■">•■«'"  "p  -  t«-..,.fl.„  :::::';:^,: 
:r"  "■'"  ■■"'■•  •«"  ^ '  i«-».  ■■ .nn„„:i '';:;:: 


1r         1 


t 


II 


^  I 

ill      ' 
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\M.  -Examples. 

I.  I)iiw  II  M|u.ii<'  f.ii  h  -I.!!-  lit  ttliiili  is  iv\c>  iiiilii~,  Mia.-'iiK  tlio 
iliajjiiiiiil  of  till'  i-i|ihiii'  to  till'  hiiiiilitillli  put  of  ail  iim  li  hy  ii^iii^ 
lilt)  iliiit{oiial  Hiiilf.     (link  yoiir  roull    liy  •  il  iil.il  ion. 

'2.  Ihiwv  ii  liiH-Mr^'iii.iii  S  till,  ill  liii.'ili,  iini-iiir  M-  Icii-lli  in 
ilit  lii-<,  U«ilij{  tlu'  (liaxoiiiil  SI  , lie,  aii'l  IIkiho  .  i|.  iil.iti'  tli>'  iiiiiiiIh  r  of 
iiicli('!<  ill  ii  iiK-ti'i', 


Al'I'LICATIONS    «»K    .SlMII.AK    TiM A\<1 1.KS. 

107.    Draw    tlufo   line  sfgnients   \,    \\  and   ( ',  i.f   dintrcnt 
lengtliM. 


It  is  rot|uiro<l  to  find  a  f(»nitli   line  s«*;,'inf'nt  1»,  jsticli   tluit 
A  (! 

B    ==-])• 

Mark  a  point  O.      Draw  OK        A;    and,   Nviili  nnv    l    at 
O,  draw    OK  .=   15. 

Produre   EO  to  (;,   niakinj;  0( !        ('. 

Tlirougli  ii  draw  (JH   ![   KK,   nuu-tin-   FO  {.nMlncod  at  II. 

Miow  that -^ 

OF         Oil 

Thus  Off   h  :!   !ir,r -rginent  sueh  tlt.at 

A  C 

l'>    "^   OH 


J)(J  ||;AriI«\I,     \M>    TIH'HtKTK   \|     l.l.oMKTUY. 

.       M.'.iiiiv    A,    I'.,    ''    .iiiil    Oil,     aid    .lM<k     \.'itr    «..ik    liy 

CIllclllHtillll. 

Tl..'    liiH' ^.vm.t.t    Oil     !■<    Ill"    tMiiiili    |,ini„,iii..iial    I.,   ilio 
lini'— cu'iiKiit  ^   A.    I''  iiinl  ' '. 

ICS.    |^,■a^^    -vnv    it.   .   <!    .  ,     AIW.    Iiivin-    •'    'li-    '•'•     -• 


A  0 

From    '-'   ilr.iw    Ch    pi  rptii'liciilfir    l<>    Al*. 

H1...W  : 

1.  Tlifit  /".  I'-*'!*  i>  similar  t..   /.  Al'C. 

2.  Tl)iil  /'.  A('l»    is  similar  t..    .   .  A  lUT 

3.  'I'liiU  /v  l'<"l>   is  sii.iil.ii  t..     \  A('l>. 


4.  Tl...t 


n.  That 


\',r  l!l>  <!» 

(A  |M'  DA 


r.A 

AC 


(A       r.<" 

\l»         cp' 


Tl.'is.  from  {\u  C-M,  .'imI  {:;.:  If  a  perpendicular  be 
drawn  to  the  hypotenuse  of  a  rt-_d  A  from  the 
vertex  of  the  rt.  - ,  the  perpendicular  divides  the 
rt.-  -  d  A  into  two  /.s  that  are  similar  to  the  original 
A  and  to  each  other. 

Civi!  -'(Micral   stati'im-nls  (•(.in'-p'-iidiiig   to  {\)  aii<l   (•»). 


I.y 
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liil*.    hriivv  uiiy   iw..   I     i- m^mimhI       \    ..i.il    |! 


X 

It.    is    ,v,,nitv,|    u,    fli..|    a    tl.ini    lirios,-,,,,.,,,    r    ^,„.|,    ,1, 
A         (' 

«'  I!' 

I»r.i\v   a  >t.    line  .ui.l   111 1    oil'  hK  \     |.;|.'         |. 

l!is«(>l,    |)K  at,   (J. 

Will.  .•,.nr,v  «;   ,,,.,1   ,,„|i„,  ,;,,  .,,,,,.,,■,„.  ,^  „.,„i  ,,j,.,.,,. 
Kn.iii     !•:    .!r,i\v     ]■.]•'    imii,,-!,,! 


lit. 


••irciiintcnMici-  at    H. 


|'<'i|M'iMli(iil,ir'     Im     |i|.' 


MK'.l       fl„, 


1:1  I     i>     ti 


!<•    Ii'c|iiilrc|     liiii 


•'"ill    lUr   an. I    II  r 


Show   tliat 


:ii 


:ii 


''Ims    Kir    is    a    I 


Tl 


inc  sf;;tnfiit.   such    t  h;it 


y:ii 


HI  I 


tli<'   iiiieM'y„„.|,ts    A    and    |:. 


iiicati    j>r<>|)ur(i(»ti:il    ]„-t\\ 


I'll, 


f$  rRACtICA-  ANO  TIIKOKKTICAL  fJKilMKTRY. 

l7o."BxamplM. 

(ill  H....h  ll..a  *;',^  .  [."p-    M-l*-  "  '<-■««"*«'••  »"^^"'«  '^"  '"'«'*'  "•""' 
,o   KF  a...l   it/  l.r.a.hh  .m"^*!   to  (ill.       11"^  .I.h-  tl...  arv,,  „t    .1... 

H  a.  »..  «•.  >\  r.|.iiwi.l  »<'«ir  nmn'-TH  nxuU  that  ,-  ^  ,y  »••••* 
thftt  ml   =   U:.      St.U«   IhiH  .ilg«l.r.ii..   Ihc^.n-m    i..   w.r.U. 

2  Dmw  a  recUn«l«  7  .m.  hy  fl  cm.  Mak«  another  nolanglu  «| 
th.  In.,  area  havtn^  i..  Ln^.h  8  cm.  Mo.-- n.  itn  l.,.a.lth  an.l 
chwk  your  rtHuU  ».y  cal.  ulutiun. 

3.  Draw  a  H.,«an.  AI»tM)  having  it.  ni.h,  «  cm.  Mak-  a  ro.la..j;lc 
..,«al  in  am.  to  the  •lua.o  a.ul  Uving  .1-  Ung.h  -M'-l  »"  »»'" 
.liagonal  AC.     Meanuro  its  hrwwlth. 

4.  Draw  AH  -  7  em.  an.l  1»0  =  «  cm.  in  th.<  muno  Ht.  line.  Fin.l. 
by  the  methu.l  of  8  «««.  !»!>  -uoh  that  ^^\\  =  l\\-  N'-—  ML  an.l 
chw;k  your  r.'«ult  by  .jal'.ulation. 

6.  Make  a  r...lan«l..  AIM'D.  9  cm.  by  fi  cm.     Mak..  a  !in..m.Kmcnt 


BK  such   that 


lK-8..ribo  a  wiuarc  BKFC    on   1?K ;   an.l 
show  that  the  ana  of  the  s.,uare  U  cjual  to   that   of  the   rectangle. 


MmKu.Artrntn  kxamplm 


09 


£   n-  ,.^.     <.Mi.|iii.|     I    H,,ii„„.   ,.,,11,1    j„    „,,,,.    ,„    ,.  •        , 

itKuuim,  tiM.  .i,|-  ,.f  il...     ,,,.;...  "      '  ""'• 

7.   Mak.  «,.   ...,.„l,.,.r.l      ,   ..„    ,    ,( ,    , 


MifloellaneouB  Examples. 


H-'y-U  Military  C«l.c.«e%.n«l,;.''"     """    ^•''~"-   "^    ^»"- 

I.  iJmw  a„   ^  of  CO'  aii.l  l,iK,.ct  it. 

-».  I>mwa  li,„,  .,3  i„.,hc.H  K...«  a„.I  .livi.l.,  it  int..  ,.i, ,..,.1  ...rt, 

of^:^':^'''  "  '  •""'"•^  '•"■«   '•""   ""•-   .-ts   i..  „..,  ,,,,,.i..„ 

n.^  uir  r::r ,!;;- ^^^^^^^ « .v,....,,  „., 

fi.  Taking-.,  i„..hes  as   „„it.    .I.,,.r„,i„„   ,h„   «t.  lin..  r.-,H.,iv..|v 
e.jual  to   |/:i   ,/3  ,i,„,    j/5  '  > 

7.  Draw  any  A  (r.ot  cjuilateral)  nn.I  ins-riU,  a  cir.l,,  i„  it. 

8.  l»rawr  a  regular  ,3,.ntag.m  ,.n  a  ni,!..  A 15  ..iual  t..  |-5  in.  I.es. 


100  rHAlTIl  Al.  AX«»  TIIK«Hr.THAI.  iir.i.Jimiv. 

III.    |H^l«     »   "I.    '••'■     '"   '•""*'   •'  ""'*'  "'   •"'"'"    •    '•"'•' 

(.1)  KfHi  iuiy  |HMiit  ..»•  •»!•    .ii.iiMif.nim*. 

(>.)  Kf.rn  any  |i.'M.»   ...iIm.I.    tU.-  .  inimirii«t».^'. 

II.    |,mv»    ni    /    ••!  »••■».  '"'"'  '••"•■'■'•   "   '•>   i»«rii«»iiMi. 

li.    Ily    .MH.»ni.lt.m   'ItM'l-    '»    »'•»     '•"  '•"'""    '""^    '"'•■    "    "•'"*' 
imrlH. 

i:,  c,.,,.!,,,,!  a  iM*'"-  '•"  '  '"•••  "'  :*  '"'•»•■'•  •■'"'•  "'  """  '""" 

II.  run.......  ,i  ...^.1       .  I..M-"t...M.   43  ln.U »  < •'»  th« 

Irt.   I,  «.,il«-  a  ..•u..lir  |H..,..«.... i-l"  -•'  ••"•'^  l"*^^*^"  ••"•""•'• 

17.  Tl......«l.    uny    l-i'"    ""    ' •"•    "'   "    ''"'"    '''"^    ""'»«•'»» 

Witl.ot.t   HMH«    «l>»'   '■<.l«l«'- 

Ih.   Kr-n.  .1  .i.v|..  ..f  r...l....  I  ■.'  iM.h.H  .,..  ...r  .»  m.uM....l  I..  ...i.t.i... 
,^*  o(  30. 

HI.  Th..  C1.0..1  .sr  ..f of  .....i- i«:.  i..,i,..i.H...  U...I.I... 

',  ,;.i„.   on  .1.-   a...    i.    OU    ....  IM.    1......     Ii...l    «».     ""•    """"    -f    «'"• 

cinUv 

Also  .iM.l  .  , K  i;.   Al..  ...    .\i.  ,....i.....i.   N^i...i.   ^'.''1  '- 

tHjiiiili-t.ii.i   f.oiii   I!    iii'l  ''■ 

20  T1..V  li...-  All.  nr  a...l  AC  a..  S-'-T  i...  I-.  :>  T'  i.- >.• -.  -tl 
i„;i,;.s  |o,.u  ,.s,H...ix.ly.  (•....«.....  t  a  ,\  l...vi..K  M.l.«  i-l"'!  t-  « '" - 
li,,..:   .....l    on    .1 l..r  ...1.-  ..f    »'.«•    .......<t.-,..t  .1  rt  -^.l  ,  ,     •«  1 

(i,avi...-'  .1.  I  al  I";  ""■  I"'*"'  "  '•""-  ^'  i--i«.'i""i^"-  'i'^"""'-  "* 

I  •"    ilirln  -I   f.o.ll    \''V. 

'21.   <)..    a    li...<    A 15.  •-•■»    iixl"'*    '""U.    ..■«'-< '"'l     "'•     i«"^">'-    A 
havii.ji  tilt!  vf.li.Ml    /    "lO'l  I"  "♦•"•  • 

22.   (h.  a  rt.   lim    AP-,    1!-J  f-!   !■-.-.   .■.•"-t.n.t   a  .-.nuliir  Ixptajion. 
Heal.'  :  7   f'«t  '■•I'lai-'    I    i.i'  I". 


2:1.  Tl.ro.ii4l.  a  poi.it    A,    n.  'i 


,il,.    tli<'   tii.l  of,  ami  not    l«>»« 


thu 


u  2  i.ulHK  f.o.„    a   Ht.    I....-  IW       i.aw  a  line  H  HC.     C l.".t   u.. 


i 


MIM  KI.I„%^MM  N    MAMl'i    .j» 


l«'l 


lh<<  lliH>   IM*. 

-............,..,,..,.,..11..,,,,  .xr  i;,  ,„.|..,|....u  K „,.  .^„. 

"  •'•"''*'   •:'! '""'"    '«'».    i"'"  •  «».   ......„,.  All  ...   K      w..h 

•  iH-  l<«k{llt  ..f  tin  •lMM....r. 


'•''        .  "<•    It..'  (iHirtl. 

IH   i.     I.,,    ,     I   .,,(.,  ,„  ,,„, 


Ml*,  till'        ityiilm 


|*Hi..      Oil  til..    ti,.|    , I,, .,,!„.    ,,,, 

illl    tmmi||..  H.I  I.    .itl.lii.l,.   •_»   I,,, 

'_'ii,     |h'.,-,tU.     11  HI. I.      I     |,  I 

|*ri>,iiir.ii>ii  a  ;  4  :  ,•». 
'J7.  'n...   till..    ji>{iiii.4    ihf    .11,^,'.! 

•  ■•■lll.B     «,f      lliu     o|||Mmlti!     >i|.|.i     j. 
|M'.lii|^(|||. 

•iH.   |»Mw  ii  wjiiari'  uith  ■i.l.'N  _'  ,,  ,|,„.|„ 
•"t.»>{iii.  I.v  i'H..ii.K  ""   ••"   /n 
'M.   A  tii.iii  14  ,1  fi,    II   j„     ,„   ,     ,1,       I  (.  ,  . 

,  ^  '"  "•'"         r  r»t.H,      \"t||(     j'l.Ur     ill.' 

;:: ;v'' '";" ^^-^"--  >■--  •-^^  ^'u...... .....;•,:•: 

iHiKlil  III  ii'>itiiiii.|rt'M. 
:«.    Tl...n.H,-,.,l.i....,..H,..  ,;..       ,  ,,,..„ , 

, ""I-.  f'.m  <•  ...  A        7.11,1.-,   „       ,  ,„   A     .,  I.  u  .H...I... 

l»..iH'  a  ,,U„  .I...Hi,.g  ,|,..ir  ,...„i..,„,     TK     u      ,.  „„j„^  ,,^  ^^^  ^^^  I    I  • 

Fin.|„„,  ,H.i,.,    |.  „....    i .,|ly,l  ...4,   ,5„„.|,.^   ,,,„, 

j,'iv.-  tl...  .!•  I,....-.    I'A   I.,  mil.,. 

.•»!    Tl..-  .„„..„..  |,,..,.|  ,.r  ,,  ..,,„.,,   i,  ,,         .,^    , 

'7'-V^'":'"--  ^'-i  tl...  .h, ...f  ,,,„  ,„. .;  , 

"«  v«ii    .,,|.h|<. 
:»•-'.    M.lU  ;l      .   Hilli  M..I..,  .-,  J.   ., .-,  ,„„|    ,1    ,    .„,  ,^_,     ,,  ^^ 

15,  .1-  .....1.11..  ,.„.„„  „f  „...  „.,.„ ^,„.  ,,,,.  ,,„..„;.,,;; 

.M<'.««uri..  tl...  |..i,g.-t  i.i,,lia,i.  ■ 

;'"'"  *"^'   "'••   '"'^  ""•!  "-'H...    ,1...   Ml.s    ..f    ,1..  ,.,„{       ^vi... 

.•••i.i(i..i.Hi,i,,  .!„  y.,„  ..I,,,.,.,,,  ih-ih..,.,,  ,1...  I ,,.. ... ., : ,  •   , .: 

.  .  Wn  ...Ml  ..f  .  .  Ahc?  ■    ' '  '"' 

••U.   Muk  .  a  ,-.  I,.,vi,.w.  i,s  l.a>o  50  ...m.  ,.n,|    1......   ^.  q,,    ,„..,  ,,- 

Measure  th«  •liortt«l  uido. 


»• 


V^aP^ 
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pnAiTKAk  *>••»  TMiu.i;»rTit»i.  wnonrriiv. 


/  in«*. 


>■)' 


%i    M^li.-   *   rl».H«»-*    •»»•   ->•   •••♦•'   *•  "••"    *•"'  "^ 
art.  CH^Iru-  .  A  AIM*  Mv.M^  «  -  7«  ««  .  n  -  «4%  I!  ~1'»;^     '^^ 

of  liio  •irtHtt  •"''"«  *»  "•     »  .'«•»" 

?hich  two  .hip  U  .UU..K.     lHc...c:4«.i..tou»lnch.l 


..■.j 


^«fir  jy.T, 


li^^JH  .^•^X'lqtK.  *' 


LIST  OK   hKKINITIuNs 
/Aotitn  Antflft :    An       wliirii  u  Um  Umn  *  n    /      | 


Al 


(.. Aoutv-Aiurtml  Trlaniile :    A  .  ,  wttMb  Ium  all  thr««  »(  lu  ^ « 

■M  tilit,      I  .Vi. 

Alt«4rnAt4»  Antftmi :  Twn  lnl«rif>r  .  «  whitli  i»ri)  •>!•  oiiiHMitir 
■I'Im  of  «  triMiDvi'riMkt.     H  IKt. 

Allfflf)  :  Th»  »i({Mr«»  whirh  is  (<irnn'il  hy  t«<i  »l,  liiii*  drnwii  frtnii 
tilt*  MIIDK   |N>Mlt.      I  *i.'t.      The   lllt-lltlAtlon   i>(  tMo  at.    Itll»«. 

AnffI*   to    A   8«0inent:     Th«  /  whuli    t*   rfntaHMNl   l>y  two  at 
liiir*  joiniiitf  «  |Miiiit  nil   mt   ari!  of  «   •«Kii>*!ni  l<>  tli«  t<n>lii  of 
th«  chofl.     H  \M. 

^  An  '    An  uro  »(  »  circlx  U  a  iMirt  »f  th»  «'iKnmfi)r»niH*.     |  lit. 

Arms  of  an  Anffln  :  The  two  at  hn«*a  whU-h  mint  aimI  (iiriii 
th.-    /       ji  '2.1 

Axis  of  Symmetry  :  Whrn  a  liuuri'  in  Mth  h  tliAt  if  it  Ih<  (••I.I.'iI 
aloiiK  a  atr.iit{lit  liiir,  tli<-  |Hirt  nn  nii«  rmU  cxai'tly  litit  Um' 
|mrt  (Ml  tliti  othvr  miiU*,  tht«  lino  ia  an  axia  of  ■ymnictry  of 
tho  ti|{uri;.     I  IM. 

Centre  of  a  Oirole  :  The  iHiint  within  the  t  inirn  from  \«lii('h 
all  at.  liiM'a  tlrawii  t4>  thf  LircuiitfiTviitu  art  ('<|ual.  H  12 
an<l   1.1. 

Onntroid  :  'IIik  |i<>int  wherv  th<<  riaiiiana  of  a  . \  interai'ct  iiuh 
other.     I  tJ4.  Kx.    II. 

Chord  of  A  Circle  :  A  at.  line  which  ia  itrawn  from  oiin  i^Mnl 
on  thu  ••irt'uiiiffn'iioc  to  atiothvr.     §  14. 

Chord  of  Contact :  Th«<  at.  lint*  which  joina  the  iKiinta  of  con- 
tact of  two  tanKi'iita  to  a  circle.     )i  I4!«,   Kx.    I'i. 

Circle  :  A  ll^ure  i>nclo«e<l  liy  one  curvfil  line,  the  circniniffrcnif, 
anil  Hui'h  that  all  at.  liiii-a  drawn  fruni  a  |Hiiiit  within  U>  the 
circumlereni'u  arc  e<|ual  to  each  other.     $<$  10  to  l.'i. 

Circumference :    'he  curved  line  which  buumU  a  virvlv.    $  11. 
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..'^.1L-'.-«^   .. 


».*ri*i«55if. 


'A^JLMfmCjmtitJ 


u 


Dial 


lOi  rilArll.AL    AM.    TIIK..KKTlrAl,    .iM.MMKV. 

.        r-l-         1        .         V       ..II.  I.-       wlll.ll       II  l""-*       lIlKMIJ-ll      lilt 

CircumHcrib«d    Ci'-clo :    A   ....i.    «i.'.i.    i     _ 

v.rl..-.s  ..I   ,.        ,   .,""1"1-'"''''  '"■   l"''>-""-      ^    '•'■ 

Complement  of  an  Angle  :    Wl...  ti..-  .........   tu..  /.  ...  a 

r,»,l.t  /..a..!.   /  is  tl...  .•..."l.K'm.-.t  '.t  .!..•  ..tl.. ..     >  .'•• 

Congruent:    ,.•,....  th.t  .o  ...d  i.  ^^H  -r---'-  

i„;iy   I.,!   iiiiuK-  t..  lit  tlio  <.tli.  r.      S  .»^. 

Decagon:     A  ,...ly^^..n  uhuh  l.a«  un  ni-Us.    s  so. 
iagonal:    A  st.  lin-  -Li^-I.  J-i-  ":'l"-^"  -'^"'■^  "^  "'{"^•''' 

Ur.li.      S:U.      A    St.    In..    >vl.i.l.    J-..I.S    a..y    tun   „,.n  ..Ija,.  ..t 
VII tills  of  :v   l>"lyg""- 
^.  *         ^f  „    r-Jr^.lft  •      \     (•i""-.l    «»'•'■''     l''"''^"*    thinuiil.     tl..- 

^'*T.ri.i.  ---••'  .......  -.v«  '■>   ,:..  .i.c u.. 

Dodecagon:    A  ,...ly^..„  whi.l.  Was  twelve  s..l.  s.    .<  so. 
Equilateral  Triangle:    A        wl..-..  l-  Hs  si.i.s  .11  .....al  ... 

fiuli  utlitr.     S  31. 

Escribed  Circle:    A  d.vlc  wl,i.h  t..,uh.s  ..„..  m.Ic  -f  .       -.'1 

the  otlur   tvv..  si.Us   |.i.>.l..i''l       S   H^. 

Exterior  Angle  of  a  Triangle :    'n-.^  '  -•'■'  '•  -  <"■;;="-;*  '?' 

'esMc  of  a        I  th.  ,....U....l   l.a.t  of  au-tluT  suU-.     .  S.. 

Heptagon:     a  polygon  wl.i.l.  has  s.-v...  si.lcs.     sso. 
Hexagon:    A  poly^;-.*  ^v^m•l.  has  s,x  si.Us.    §  so. 

Hypotenuse:     The  si.lo    .hieh   is    ..n-.-site    the   rt.    Z   ...   a  rt.-Z.l 


S  i>'>- 


the 


Inscribed  Polygon:     A    ,oly«.m    which    ha.  ...    ve.t.ee.  o.. 
ciniil..lenne.'  of  a  eilcle.      S    t'J. 

Isosceles  Triangle :     A    fiangle    wln.h    h.s   two   shh-s  e.,ual    t.. 
i  each  oth.T.     iJ  :*!■ 

,     Line:     That  wh.ch    has    length    hut    ..eithe.-    l..ea.lth   ,.o.-  tln.kness. 

Lineitgment^:     A    ,..t   of   a   .t.    l...e    tenu.-.ate.l    l.y    two    hxe.l 

Medilir'A  line  which  j..i..s  a  vertex  of  a  .  ,  to  the  nndaie  ,..int 
of  the  opposite  side.     §  ^i,  Kx.  b. 
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Nona«on :    A  i...I\«hii  whi.ii  h.-m  iiin.-  Hi.l.H.    s  so 

Obtuse   Angrle:     An  /  wl,j,l,  m  j-natcr  than  a  rl.    /.     ij  .-,|. 

ObtuBe- Angled  Trinngle:    A  .\  which  ...ntam-.  »h  ol,tu«t.  z. 
Si  ri'i. 

Octag^on:     A  |<<'l\K>m  whi<h   h:is  ij^lit  hj.K...     ij  so. 
Orthocentre:     Tho   |M.int    wlui«   thf    p.  i|m  i,.ii,.|il,,iH   fi„n.   tho 

v.iti(c8   of    a    ,   ,  to    tliu    o|.|,.witf    ki.Uh    inters.,  t    .ii-h    oth.  r 

§  IW,  j:x.  5. 
Parallel  Straight  Lines:    st.   limx   whi.i,   nr.    m    ti,.'   H.une 

l.hiiio    ,'umI    whicli    .lo    not    ni.  .t   \vh.  n    |,nMlu...|    to   m,:    finite 
(lixtniKO  ill  either  clinction.     g  yj. 

Parallelogram  :    A  .luiwlrilatemi  which  ha.-*  i.otii  i-.-ms  „(  ,.|.|.osito 

Bitk-M  II.     §  90. 

Pentagon  :     A  polyj^on  which  lias  live  .si.U  s.     S  ,su. 

Perpendicular:  Kithcy  arm  of  a  It.  /  in  i..i|..iMh.ul,.r  to  th.. 
other.  S  •"'".  A  Ht.  line  whi.li  Ntan.lx  on  aiiotlhr  >*t.  Uu,-. 
making'  the  a<ljaceiit  Zs  e«iiiiil  to  each  other. 

Point:    'Ihat  wliicli  has  {msition  but  no  Hize,     «■  |. 

Point  of  Contact:  The  point  wlierc  th.-  tangent  touclies  the 
circK'.     g  140. 

Polygon:  A  dosed  fif;ure  hoiiniUd  hy  any  nmnl.er  of  st.  lines 
more  than  four.     «<  SO. 

Quadrilateral:     A   tigure  whidi  is  formed  l.y  four  .St.  liiKH.     i<  ;u. 
Quindecagon:     A  polygon  which   iia.s   tittem  «i.l..s.      «i  .so. 

Radius  :  A  st.  line  which  is  drawn  from  the  centre  of  a  .  iicle  to 
the  circuiuferelice.     g   !.'{. 

Rectangle:     A  llgm  that  has  its  Zs  rt.   Zs.     ;;;  101. 

Regular  Polygon  :  A  polygon  which  has  all  its  si. Us  e,|,ial  and 
all  its  Zs  eipial.     g  SI. 

Rhombus:  A  (jnadrilateial  which  has  its  four  sides  cpial  to 
each  other,     g  H5. 

Right  Angle:  An  Z  which  is  half  a  St.  Z.  g  .-.().  Wh.n  one 
St.  line  Htands  on  another  st.  line  making  the  adjacent  Zs 
equal  to  each  other,  each  of  these  Za  is  rt.    Z. 


.« 
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Right-Angled   Triangle:     A  ,      which  containn  a  rt.  A     «  55. 
Scalene  Triangle:    A     ,  whi.l.  han  ....  tw..  ..f  it.  -i.k..  e.,«al  to 

Segment  "of  a  Circle:    A  .i^ure  which  ij  h...n.U.a  hy  a  ch..r.l 

a.ul  ..ne  "f  thi'  auH  .ut  off  by  the  chor.l.     S  l.«. 
Side  Of  a  Triangle:     A  line..eK.n..nt  joining  two  verticcH  of «  A- 

Similar  PolVffons:     t'olvn"""  «'"•'»  ''»^'"  **"'  ^"  "'  """  '■'"n' 
^'"^   u'.i;°.^^r"!   th..    ZH    of    th«    other.    an.l    aUo    have    the.r 

correHi.on.ling  Hi.lei.  in  the  same  proiK.rtu.n.     S   ><•'■ 
Similar  Triangles:     /.n  which   h.vc  the  Zh  ..f   on.  respectively 

e.iuiil  to  the  Zh  of  the  other.     §  ir)S. 
Solid :     Hiat  which  ImH  length,  hrea.Uh  an.l  thicknos«.     §  4. 
Square  :     A  recta..«le  that  has  all  its  shle*  equal.     §  107. 
Straight  Angle:     An  Z  which  has  its   annn  in  the  -an.e  nt.  lino 
an.l  exten.lin«  in  opiumite  .lirections  fron.  the  vertex.     SSS  47,  48. 
Surface  :  'n.at  which  has  length  and  hrea.Uh  hut  no  thickness.     §  3. 
'  «.7TTim«trical   Figure  :     A  tigure   that  can  he  foiae.1  alon«  a  st. 
®^r  so  That  tir'l  on   oue   si.le   exactlv   .its  the  part  o„  the 
other  Hide.     S  IS.     This  is  axial  syninieti.v       Central  synunetry 
iain.licate.l  in  S  'i''  '""1  >'»  55  >•.'.. 
Tangent   to   a   Circle :      A    st.    line    which    meets    a   circle    but 

does  not  cut  it.     §  I4n. 
Transversal:    A  st.  line  which  cuts  two  other  st.  lines.     §  9:i. 
Triangle:     The   ligure   which   is   formed   l.y    three   st.    lines   wh.ch 

intersect  each  other.     §  28. 
Vertex  •    The   point    fron.   which    the   arn.s   ..f   an  Z  are  -Iraw^"    *« 
the  vertex  of   the  Z.     S  23.     The  points  ..f  intersection  <.f  the 
sides  of  11  ^.,  (juadrilateral  or  polygon. 


ANSWKKS.       ' 

IV'O  14.     H     Kiich  lint)  <.t<(  „„„.   iH-arly. 
IV'o  15.-  a     (•,'.»  inin.   II, •(Illy. 
4     it'2'.}  Mini,   iif.iily. 

6  -02  mill.  luiirly. 
<•     Tm  iiitn.   nearly, 

7  ♦»(!  mill,   noinly. 

IH'"  1{».~.'J  -lU)  2:5,  DC  27,  .\l>  :Ht  mm.  iMuily  in   .  .n.li  .-.wit,. 

4     27  ami  .'«5  iiini.   i!\;ictly. 
Phu'h  21.-1-0  cm. 

2     58  mm.  noinly. 

.1     I)'        11-25  cm.,  .'        i;{-5  cm. 

4  — 104  mm.  Uf.'vrly. 

PjiKo  25.-7-8  cm. 

8—47-2  ft.  nearly. 
J* — 'W-7  nini.  niJirly. 
10-12  milts. 
11-  -13-!>  miles  iiwirly. 
12-45  ft. 
l.'{  -7  miles  iiearly. 
Paye  :{2.-  7     48J  mm. 

8  -  42  mm.   m^arly. 
i;j-;{4  mm. 

Pago  .'$5.— 2     m  mm. 

3  —  43  mm.  nearly. 
4 — AX    -  31  mm.  nearly. 
AD  =  43  nun.  nearly. 
AH  =  32  nun.   ne.uly. 
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108              I'KAnruAi.  and  tiikoiiktical  okomktuy. 
I'ttgo  »i.—  «-nx     :»:»  mm.,  w     42 1. 

CY  45  mm.,   YA       '-'5  mm. 

AZ  ti?  mm.  iif.irly. 

Z!i  .'M  mm.  nuitrly. 

A(>  31  mm.  nenrly. 

BO  41  mm.  noitrly. 

CO  ■■  4U  mm.  iiuarly. 
7_64  mil,.,  94  mm.,  JKJ  mm.  nuHrly. 

8— lOH  ft.  nciirly. 
10— 4 "'i  miloH  iiunrly. 
ll-^Al^mt  UDO  y.lh. 

Pago  39.—  l-70\ 

2-fj;». 

3-30. 

8— 890  mm.  nenrly. 

9— b  -=  21>5  mm.,  c  =  8(»fi  mm.  nearly. 
10—1)  =  86  mm.,  o    -  70  mm.  nearly. 

Page  40,—  2— Z    ADF  -  120°, 
Z   CDE   -     7u°, 
If). 


Z    HUE       150', 
Z   <'DF  =    00°, 


1 


Z   ADB 

Pago  41.—  3—108°. 
4—120°. 
5-135°. 
fi— 10  rt.    Zh. 

Pago  42.—  7-W»fi  imn.  nearly,   120°. 
10-10-4  cm.  nearly,  12  cm. 
12— 53|  mi:.,  nearly. 
13 — 05  mm.  nearly. 
Pr  __  3-25  n>m. 

4— A  -  >"\°,  B  =  32*°  nearly. 
5-B  -  71  f,  C  '-  48|°  nearly. 


L-l— i*>! 


PiiKe  44.       (( 

m' 
4 

H 

1> 

10 

II 

12 

i:t 

14 
15 
l«i 
17 
Pago  46.— 18- 
1»- 
20- 

pftgo  r>2.—  a 

4- 

6- 

0- 

T'agi)  53,  -  8- 

9- 

Fagu  65.—  Ar 

Page  56.—  1- 

2- 

3 

/4- 

6- 

fi- 

Page  fiO.       2— 
3- 


anhwkrs. 
«•       III  mm  ,  A       4r.  H 

5!»''  iifarly. 
104  i    marly. 
-I32J^  iiiarly. 
25  mm.,    1 1 1  mni.  iifiu-ly. 
17   or  .'17  lu'iiily 

-  32  mm. 
42  U.   iiimrly. 
I'M  ft.  nearly. 
237  ft.  n.arly. 
4<5  ft.,  87  ft.  marly. 

-137  ft.    nearly. 

-  87  yds.  nearly. 
-»8  miluH,  48^'  nearly. 

-M  nun.,  Km  mm.,  124  mm. 
-46  mm.,  Ill  mm.  nearly. 
-5)7 "3  mm.  nearly. 
-52i"  nearly. 

-33  mm.  and  5(5  mm.   nearly. 
-83"  and  !>7    nearly, 
t.   10<5 — 13  cm.  each. 

-76'4  mm.  nearly. 
-3  54  in.  nearly. 
63"6  mm.  nearly. 
-1'41  in.  nearly. 
-70-7  mm.  nearly. 
-53  mm.  nearly. 

24  mm.   nearly. 

12(5  mm.,  545  nun.  ne.irly 

27"  nearly,  7.'5  yds.   ne.irly. 
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V.r  nearly 


no 

I'ngu  IM). 
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7     Ml   iiini.   .  inrly. 
M     7r*  iiiiii.   iiuiirly. 
-II     '-'4  iniii..  Itl  mill.,  72  IIIIII.,  H4  iiiiii. 
-     1     21  Mi|.  cm. 

2     *J*l  h.|.  t;m.   iimrly. 
■I     l.'5"7  H«|.  I'ln.  iiunrly. 
4     1.'M'8  H<|.   fin. 
f»     \i'S4  Hi|.  fill,  tifiirty. 
•!     158  Hi|.  cm.   iifurly. 
Arf.    I22-U  s.,.  yds.     r.O*.'r»  H.|.  m. 
All.  1*J.'(     m  cImiiiH.      lU  H<|.  cliiiiiia. 
1  — 3<5  ncruN. 
2-73  iicruH  iietirly. 
P/iifc  t»4.   -  4     2<)1<J  N.|  cm. 

6— 57 '7  mm.  ni-iirly. 
0-38    luaily. 
7     04  mm.  lU'urly. 
8~(i4  mm.  iioiirly. 
n    fi{)  mm.  nottrly. 

7  -7H  mm.  iioirly. 
«5     ;{<)',   I2«r. 


PaK.«  r.7 
Piigc  75 


. '>o 


A ,  i57r. 


8     5.T  uf.irly. 

'.>     l!tA  ,  l«)(»r  nearly. 
U     47  mm.  nearly,  L'5°. 
12^4;ifi  mm..   145°. 
l.'l— 21)  mm.  nearly. 
14 — .'5Js(i  mm.   nearly. 
15     .'5;!()  mm.   nearly. 
1(5 — :{.'!  mm,  750  mm.   nearly 
17     84  mm.,  40  mm.   nearly. 


".^p@r.  4' 


ANNWKItM. 


Ill 


I'.VKf  7'.* 
I'rtgu  Ml'. 


Pftgo  8.1. 
I'iigo  Ha. 

I'ligo  87. 


I 

•> 

3 
4 

f. 

«; 

8 
II) 

!'-» 
14 

n 

7- 
8- 

1 
2 
3- 


Pii«o  »8. 

-  3 

Paijo  y.». 

-  (i 

7 

8 

10 

V'o   101 

•_'!» 

:u> 

:n 

1M     iiodi'ly. 

I<(,  42,  4M.   W  I..III. 
I.  2,  3.  «  ill. 
1-',  :ij.  32,  48  mm. 
82  iiiiii.   iii'iU'ly. 
84  mill,   iii'iirl) . 
1M  «•  mm.   iii-ttrly. 
"  <in.   iii'iirly. 
4  cm. 

•  '  I'm. 
8  fill. 

8.'{  mm.   ni-arly. 

•  >8  mm.   lu'.irly. 
23  mm. 

2  em.,  3  i-m  ,   |o  cm. 
«'»  cm.,  3  cm.,  2  cm. 
-fHi'4  mm.  iionrly. 

A       !M)  ,  It       r>3    luHiIy.  ('       37"  marly. 
-A  -   Itr.f,   It       M)j  ,  C       x\\    ,„.,»rly. 

-Z    IlL'U        «««!,    /    (DA        «M>,    /    D.Ml        78" 

lu'.iily. 
/    Ht'I)         14»iA  ,    z    CL>A         :J4A  ,    /^    1MB   = 

11  "J    Hourly. 
-42-4  mm. 

-<>2  mm.  lu-arly. 
-4r»  mm.  m-jirly. 
-40'Ci  mm    lu'.'irly. 

r»8  mm.   lu'dily. 

lH<t;{  cm.   iii'.irly. 

"••08  milf.H  lu'.iily. 

«'J2  iii'-iu's  lu'.-irly. 
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pHgi.  KM       as     M«  , |„.„rl). 

Ik'l  .'W  «  mill,   iifHi-ly. 

I'mi*)  1(W.     .14  I.I  iiii.   ii,.i»rly. 
•lA  -lift  iiiiii.  iicitrly. 

•  Ml  7''  nun.   iifiirly, 

H7  IH,'!  iiiilitM  nearly. 

.'W  im  f».   iM.firly. 

:t1»  r.l>  i.iil.N,  '."-»  t.iil .„rly, 

4<)  lit((4(  iiiili'H  |M'r  lir.  nearly. 


I 


A.) 


